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Ar quick time and double-quick, 
the march of the machines goes on 
... pouring a steady stream of goods 
into the Nation’s channels of trade. 


But deep in the grain of die and 
tool, deep in the grain of pounding 
forge, spinning lathe and tireless 
stamping 
machine, is 
a remark- 
able ingre- 
dient...One 
that helps 
make these 
machines 
more effi- 
cient, more enduring and more eco- 
nomical to operate and maintain. 





This valuableingredientis Nickel, 
an ingredient that has sired a group 
of alloys that more perfectly meets 
present-day machinery require- 
ments. 


When Nickel is correctly alloyed 
with other metals, a wide range of 
improved properties is obtained — 
properties that assure increased re- 
sistance to heat, stress, fatigue, ero- 
sion, corrosion, abrasion and wear. 


The alloys containing Nickel 
embrace a variety of compositions, 
each carefully determined by ex- 
haustive laboratory and service tests. 
And wherever equipment is thor- 
oughly modern, you are certain to 
find Nickel Alloy Steels, Nickel 
Cast Irons, Nickel Bronzes, Stainless 





Steels, etc., serving a wide range of 
purposes. 


Their use, however, is by no 
means confined to the manufactur- 
ing industry. Alloys containing 
Nickel are extensively used today 
in every industry where machines 
must have greater endurance and 
greater dependability. 


And when you consider all the 
advantages of alloying with Nickel, 
the extra cost is really small in re- 
lation to the benefits secured. In 








Nickel Alloy Steels 


Among the most widely used 
alloys containing Nickel are the 
Nickel Alloy Steels. Tons and 
tons are used in the manufactur- 
ing industry because of their 
exceptional toughness and 
strength, and their high resist- 
ance to stress, heat, pressure, 
shock and wear. 
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most cases only a little Nickel 
(from *2% to 5%) is required to pro- 
duce definitely superior mechanical 
properties. 


Alloys containing Nickel are easy 
to obtain. They are commercially 
available in a variety of compositions 
in all important metal consuming 
centers. 


If you are planning to build new 
equipment or modernize the old, 
our engineers will be glad to advise 
you concerning the most suitable 
applications. 
You may feel 
free to con- 
sult our tech- 
nical staff at 
any time re- 
garding your 
particular 
problems. 








THE INTERNATIONAL NICKEL 
R COMPANY, INC. 


r, Miners, refiners and rollers of Nickel. 
Sole producers of Monel Metal. 


New York, N. Y. 
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67 Wall Street 
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“J just dropped out of a New 
Departure forging machine .. . 


and boy, am I tough!” 


aap acid has disclosed one reason for 
New Departure’s endurance in the race-ring, 
pictured above at the right. We refer to the 
peculiar structure of the steel which is formed by 
upset forging. By thus controlling metal flow 
during the early stages of production, undesirable 
end-grain is avoided where highest ball stresses 


occur. Far greater density is also 






obtained by upset forging, so 


“IT am like my brother, but 


hydrochloric acid has altered my 


complexion.” 











that New Departure bearings are tough and more 
resistant to wear. This is not the only process 
where New Departure leaves the beaten path of the 
conventional, but it just goes to show that all 
bearings are not alike, even though they appear 
that way to the eye. Specify New Departures and 
let New Departure engineers help you with your 
installation. The New Departure Mfg. Company, 


Bristol, Conn.; Chicago, Detroit and San Francisco. 
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FR Repulsion-Induction Motor 











Among the thousands of motors that make up the 
complete standard line offered by Westinghouse, 
there is a type and size particularly fitted to meet 
the application requirements of your machine. 





y/ 
@ SEATTLE 


@ PORTLAND 


s 
SALT LAKE CITY DENVER 


e LOS ANGELES 


BVIOUSLY, it’s to your advantage, as a ma 

chine builder, to have your product equipped 
with a motor drive that’s backed by an adequate 
service Organization ... one your customers caf 
quickly reach, when and if necessary. 

No matter where a Westinghouse motor is placed 
in operation, there’s a Westinghouse man nearby 
to render prompt, efficient service. Westinghouse 
service shops, strategically located in 36 industrial 
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nters throughout the country, are ready day and 
ght to rush specially-trained men to the job. In 


dition .. . there are 110 Westinghouse special 
anchised Industrial Electrical Contractors, select- 
l because of their ability to give adequate and in- 
lligent aid in the solution of production and 
aintenance problems. ; 
This makes a total of 146 sources of Westinghouse 
vice upon which your customers can depend. + 792 
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View im a typical Westinghouse service 


No matter where your product i installed . 


ee 
expert electrical service 14: only a feu 


Westinghouse 
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t This Diamond Roller Chain Drive was installed because previous drive 
was unsatisfactory, on pulp pump in a sugar refinery. 1100 R. P. M. 5 Hp. 


DEPENDABLE 
ACCURACY 


On Diesel engines 
Diamond Chain is stan- 
‘ dard on many makes. 
Here there must be ex- 
treme accuracy of tim- 
ing, extreme dependa- 
bility to insure engine 
performance. 





CHAIN DRIVES 




















IKE claws that grab, Diamond Rolle § cor 
Chains transmit power without any by 
possibility of slipping. Regardless of dis 
tance between centers,— regardless of No 
differences in sprocket sizes, the diva f I 
member rotates at the speed selected with. | “* 
out loss of power or slipping away off % 
production. The 
The speed ratio is maintained perma. fum 
nently whether the load is constant or vari. N 
able, whether the speed is high or low and 
and whether the drive is intermittent 0 ful 
continuous. = 
maje 
Diamond Chain Drives are Quiet § stea 
and Last Longer —at 


Made of enduring steel and because they | en 
do not depend upon friction, wear is re. Roll 
duced to a minimum. O 

There is no bother with frequent ad. tain: 
justments,—in fact many Diamond Chain — pow 
Drives are used on fixed centers. pon 

Because of the anti-friction roller-bear J deta 
ing principle and their flexibility, theyae— D 
quiet in operation. MFC 

They save production losses because — Aver 
they stay on the job. They keep produc f Offic 


tion up because the driven shafts are turned § 4/] } 


Qui 


For over 5 yearsDi 
Timing Chains haves 
standards of perio 
on Nash motor caf 
drives are on fixed 
run at high speeds 
lessly; and with) 
miles considered # 
mum performant. 
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~QCgive to Power the CLAWS 
athat NEVER CAN SLIP 


1 Rolle § continuously and exactly at the speed set 
Out any § by the production men. 
s OF dé Not A fected by Adverse Conditions 


less of 
Diamond Roller Chain motor drives 


- driven 
od with. | Set under conditions that would be par- 
way of ticularly unfavorable for many drives. 
They are unaffected by weather, moisture, 
etc. 
perma. 7 ; half , £ , , 

a half century of engineerin 
low.) ad manufacturing experience,—success- 
. ° ° 

ications in all classes of power 
tenets fl appl catio of po 
transmission in one hundred and twelve 





major divisions of American industry,—a 
Quiet steadily increasing use of Diamond Drives 

—are your assurance that you, too, can 
ise they | benefit by the greater use of Diamond 
r iste} Roller Chain in your plant. 





Our new 96-page Catalog No. 583 con- 
ent ad tains data and information that every 
| Chain f power user wants. The cou- 


pon below is a reminder— 
r-bear | detach it and mail. DIAMOND 


heya f DIAMOND CHAIN & 

MFG. CO., 435 Kentucky 
vecaust f Avenue, Indianapolis, Ind. 
roduc F Offices and Distributors in 
All Principal Cities. 


rented Wee I | MOND > DRIVES 


SPROCKETS 










turned 












f perf 


tor Car 


=, Every Industrial Need 


j DIAMOND CHAIN & MFG. CO., 435 Kentucky Avenue, Indianapolis, Indiana 
1 Gentlemen: Please mail a copy of your new Diamond Roller Chain Drive Catalog No. 583. 
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LEADERS AGREE ON THI 


BUSINESS PRODUCTION DESIGN 


will help you me 


these new conditio 


EADERS in business, production and design, express the trend for 
1934 as being toward lower manufacturing costs. Production 
economies can only be obtained through the use of highly modernized 
machines, not only more automatic in operation, but that run faster 
and turn out a better product at a lower cost. 


These new production standards not only affect machine design, but 
greatly increase the importance of proper bearing selection and instal- 
lation. Bearing development must keep pace with the latest trend in 
machine advancement; and the successful design engineer should be 
equipped with the latest ball bearing information. 


The Marlin-Rockwell Corporation offers the wide experience of three 
pioneer ball bearing manufacturers and can supply practically every 
type of ball bearings required for the successful solution of modern 


shaft support problems. 


Manufacturers of Wf, 


Mac 
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Typical of M-R-C leadership 

is the radio-thrust type of 

bearing shown bere. This 

Gearing was originated by 

F, Gurney im 1909. 

Since that time we ve 
engineered its use in thousands of applications. 
This practical knowledge and experience is a 
vital part of M-R-C engineering service avail- 
able to design engineers upon request. 


h-@€ BALL BEARINGS 
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Materials Choice Cuts Weight, 


Stops Corrosion 


By Henry T. Scott 


Chief Engineer, The American Paper Bottle Co. 


FTER a designer has visualized the mech- 
anisms for performing mechanical move- 
ments necessary in carrying out the func- 

tions of his machine, one of the most important 
problems confronting him involves the selection 
of materials. While each industry has certain 
conditions peculiar to it there remain many fac- 
tors common to all. The dairy field is no ex- 


ception and primarily because milk has a highly 
corrosive effect on some metals, the materials 
question is particularly significant. 

Augmenting this consideration is the necessity 
The flywheel effect of 


for reduction in weight. 









Fig. 1— Collapsible 
type mandrel is ac- 
tuated by springs 
and cone piece to 
hold the bottles being 
processed 
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heavy rotating parts moving intermittently im- 
poses another problem that may be solved from 
the materials angle. By the choice of some of 
the lighter compositions, such as the magnesium 
alloys, the designer can save himself redesign 
or perhaps costly additional equipment to count- 
eract the momentum of a rotating mass of mech- 
anism which must be stopped and started inter- 
mittently. 

All food industries including the dairy are 
characterized by the absolute necessity for 
cleanliness. In fact one of the prerequisites of 
machines built for this class of service is that 
they be designed to meet this condition. Fre- 
quent sterilization must be effected. Because 
this is commonly done with steam up to 70 to 80 
pounds pressure, the parts of the machine under- 
going cleansing treatment must be capable of 
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resisting the corrosive effects imposed on them. 

Some of the solutions to the foregoing prob- 
lems will be treated in the following, which re- 
fers particularly to an automatic machine for 
bottling milk in paper containers. This same 
machine can be employed for packaging any 
other dairy products as well as frozen fruit 
juices, coffee, paints, lubricating oils, etc. The 
American Paper Bottle Co., Toledo, developed 
the unit, Fig. 3. 


Magnesium Alloys Reduce Weight 


One of the mechanisms in which reduction in 
weight is accomplished is the revolving spider, 
Fig. 4, which is at the extreme front end of the 
machine where the paper bottles are formed and 
the bottoms sealed. Weight of the rapidly in- 
dexing mandrel-spider-slide assembly, 1127 
pounds with ordinary materials, was reduced to 
562 pounds by employing Dowmetal for all cast- 
ings comprising the revolving mechanism. Thus 
the start-stop load was reduced to a minimum. 

Other important features of the machine will 
be treated in their order of appearance in the 
operating cycle, which it is necessary to give 


in order to cover the design in logical sequence. 
In operation, the flat bottle blanks are placed 
on edge in an automatic feeder, and after being 
opened with the two minor flaps folded in, are 
rotated to a vertical position and dropped down 


a rectangular chute shown in Fig. 4. To seal 
the two major flaps of the bottom of the paper 
container it was necessary to devise a mechanism 
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Fig. 2—Cast parts in filling mechanism are fabricateq 
from alloy that resist corrosion 





which would hold the bottle while this was pe. 
ing accomplished. The mandrel, Figs. 1 and 4, 
which provided the solution, had to be of the eg]. 
lapsible type so that the bottle coming dowy 
the chute, top end down, could slip over it easily, 

The type of collapsible mandrel employed jg 
depicted in Fig. 1. It is comprised of four 99. 
degree angular members or corner sections 
mounted on fulcrum pins. These upright mem- 
bers normally are tilted inward by the action as. 
serted by small springs engaging the lower ends 
of the corner sections. As soon as the bottle 
has seated itself on the mandrel a reciprocating 
finger actuated in a cam groove that runs spirally 
in figure-eight manner up and down a revolving 
shaft, engages the expanding head, forcing it 
downward to expand the sides of the mandrel 
to the size of the paper bottle interior. The re- 
ciprocating finger holds the plunger in depressed 
position until the spider is indexed, at which time 
a roller on the lower end of the mandrel assem- 
bly enters a cam track to maintain the expanded 
position of the mandrel while the major flaps 
of the bottle are being folded together by slides 


actuated by cams, Fig. 4 





Disk Is Raised Positively 


When the mandrel has been carried through 
the various steps the cam has a rise which posi- 
tively raises the disk to the desired height, per- 
mitting the corner springs to collapse the corn- 


Fig. 3—Paper bottle machine forms the bottles, fills 
them and seals them in continuous order 


s 











‘icated 


Was be. 
and 4, 
the eol- 
> down 
easily, 
Oyed ig 
our 90- 
ections 
t mem- 
ion as- 
or ends 
bottle 
cating 
pirally 
rolving 
cing it 
andrel 
The re- 
yressed 
h time 
assem- 
yanded 
r flaps 
Slides 


rough 
1 posi- 
t, per- 

corn- 














ers. At the loading position, however, the path 
of the cam is interrupted, or offset. Due to this 
interruption means must be provided to hold the 
stem up. This is accomplished by a spring which 
has just enough tension to balance the weight 
of the mandrel expanding disk assembly after 
it has been raised by the cam. 

Indexed by a geneva mechanism, the revolving 
spider carries eight of these mandrels under a 
stationary shoe. This folds out the two major 
flaps which then pass under glue rolls to receive 
a thin film of waterproof adhesive on their in- 
side surfaces. The gluing rolls are set with a 
spacing of 0.001 inch between them and turn 
toward one another. The smaller roll substi- 
tutes for the conventional glue roll scraper. 


Rolls Are of Stainless Steel 


In the early machines difficulty was experi- 
enced in obtaining a material for the glue rolls. 
Brass was tried but the corrosive effect of the 
glue on this metal decreed against its further 
use. The new rolls are made of stainless steel 
and are mounted on ball bearings. Their ends 
are burnished and work hardened to prevent 
galling; they are operated against hardened 
stainless steel plates. Since this design was 
adopted no difficulty has been experienced with 
the gluing rolls. 

As the spider moves step by step through 360 
degrees the slides, Fig. 4, follow the contour 
of their respective cams to fold first one flap and 
then the other to close the bottom of the bottle. 
During this time the adhesive on the bottle flaps 
has time to set and as the last station is reached 
a pair of fingers remove the container from the 
now collapsed mandrel, transferring it to the 
paraffining mechanism. 





An interesting innovation is connected with 
the tank containing the melted paraffin into 
which each bottle is immersed. To maintain a 
sterilizing temperature and also hold the level 
of the paraffin high enough to insure complete 
immersion, detector devices must be provided. 
These two functions formerly were performed by 
separate units, a mercury switch to measure the 
level of the molten liquid and a bulb thermostat 
switch to indicate the temperature. Now how- 
ever, only the bulb thermostat switch is em- 
ployed. It was found that by placing the bulb at 
the desired low level for the paraffin it would 
serve as a control for both temperature and 
liquid level. 

In order to eliminate the possibility of op- 
erator’s negligence harming the mechanism, the 
thermostat is arranged to operate electric con- 
tacts in series with the stop circuit of the mag- 
netic starter. When the paraffin breaks contact 
with the bulb of the thermostat a drop in tem- 
perature occurs, opening the contacts and stop- 
ping the machine. The same thing occurs if 
the paraffin temperature falls while in contact 
with the bulb. If someone should attempt to 
start the machine when the paraffin is cold or 
too cool, a great deal of damage would occur. 
With the controls arranged as described, the ma- 
chine cannot be started until both the liquid lev- 
el and the temperature are high enough to cause 
closing of the contacts. 


Paraffined Bottles Are Cooled 


Leaving the paraffin tank the bottles are 
pushed between two sets of endless stainless steel 
conveyor chains having horizontal conveying 
lugs and supported by knife-edged rolls. The 
chains have thin semicircular lugs which hold 
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the bottles upright, but provide only point con- 
tact, preventing deposition of paraffin on other 
parts. To cool the paraffined bottles, the end- 
less chain carries them through a refrigeration 
compartment. This enclosed unit is constructed 
of nonmetallic laminated material with rock 
wool interposed between the panels to act as an 
insulator. Because of precipitation of moisture 
in the refrigerator the rails which guide the bot- 
tles are chromium plated to resist corrosion. 

From the cooling conveyor the bottles are tak- 
en to the filling conveyor, also of stainless steel. 





Fig. 4—Light weight alloys are used in rotating spider 
assembly to combat inertia and momentum 


Here they are gripped by a pair of die cast 
chromium plated lugs and moved by intermit- 
tent stages through a mechanism which redefines 
the top score to facilitate closing. 


Alloys Used in Food Contacts 


At this point the bottles reach the filling sta- 
tion. Except for the bottle filling unit which 
is made of a special alloy developed for this serv- 
. ice, all parts that come in contact with food are 
18 per cent chromium and 8 per cent nickel. 
Those members not likely to be splashed with 
food are made up of stainless steel having 14 
per cent chromium, with low carbon content 
where soft parts only are needed and high car- 
bon content where they are hardened. 

As mentioned earlier in the article, steriliza- 
tion is an essential procedure before and after 
the machine has been in operation. Therefore 
it was necessary to design the filling mechanism, 
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Fig. 2, so that it can be disassembled easily ang 
cleansed with high pressure steam. Because of 
the corrosive action that ensues, the cast parts 
require an alloy that resists this condition and is 
free of surface imperfections. A material that 
is also capable of taking a high polish and hold. 
ing it permanently is essential. For these prop. 
erties an alloy comprised of copper, lead, iron, 
nickel, manganese and zinc was developed. The 
composite is readily machinable, like brass. 
To obtain positive volumetric measure severa] 
designs were considered. The principal difficulty 
lay in developing a mechanism that would ex. 
clude the presence of air and also gage accurate- 
ly a predetermined amount of buttermilk or cot- 
tage cheese as readily as milk. Referring to Fig, 
2, a supply pipe is connected direct to the milk 
tank. The reciprocating valve, which consists 
essentially of a recess in a flat bar, operates 
through linkage by a cam. At its innermost 
position it shuts off the supply of milk which is 
constantly available through the pipe. The pis- 
ton during the shutoff period moves downward 
until it seats on the bottom surface. Thus any 
area into which air pockets might form are elimi- 
nated. Subsequently the valve is moved under 
the cylinder, forming a passage between the sup- 
ply pipe and the cylinder bore; the piston rises, 
drawing with it the volume of milk the device 
is set to receive. It will be seen that in this pro- 
cedure no air can enter. No packings are em- 
ployed; metal seals are obtained by lapping the 
flat surfaces to a 90 per cent bearing surface. 


Churning Effect Obviated 


After the piston has completed its upward 
travel the reciprocating valve returns to its in- 
uermost position and the piston again moves 
downward to discharge the milk through a spe- 
cially designed nozzle, Fig. 2, into the bottle 
which has stopped momentarily below it. The 
nozzle is divided into two parts, one channel di- 
rected to each side of the bottle. By employing 
this principle the milk runs down the sides of the 
bottle without causing a churning effect. The 
ends of the two passages have: sharp corners, 
which prevent drippage. 

After filling is completed, the top of the con- 
tainer is folded and a stapling operation per- 
formed to close the bottle which then is con- 
veyed to a rib squeezing vise that applies 865 
pounds pressure. In localities where law re- 
quires dating of the bottles the stationary jaw 
of the vise may have the day of the week en- 
graved on its face. A dovetail slide in the jaw 
is provided for changing dates. 

In keeping with clean appearance the machine 
is finished in white enamel with the lower ex- 
tremities of the cast frame bordered in black. 
Cadmium plating is employed as a finish in the 
front section of the machine where milk or other 
food products do not contact the parts. 
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SCANNING THE FIELD 


IS USUAL TRANSMISSION DOOMED ? 


NFLUENCE of the fluid flywheel or hydrau- 
[i coupling (M. D. Sept., 1930) in the auto- 

motive and industrial fields is becoming more 
widespread. Eaton Mfg. Co., Cleveland, has ar- 
ranged with the British patent owners for use 
of this device in the United States. The mechan- 
ism, Figs. 1 and 2, is based on the principle of 
using oil in transmitting power from the driv- 
ing to the driven element, an idea that is of par- 
ticular interest to engineers. 

Austin M. Wolf, prominent New York auto- 
motive consulting engineer, tells MACHINE DE- 
SIGN that the fluid clutch might become a factor 
in this country as in England where it already 
has been adopted on small cars and even on a 
motorcycle. The Daimler fiuid flywheel repre- 
sents the first and simplest form of the device, 
whereas the Leyland torque converter, recently 
placed in production by an established manu- 
facturer of commercial vehicles, is a later de- 
velopment of this principle. All multiplication 
of engine torque for acceleration and hill climb- 
ing is effected hydraulically. 

It is Mr. Wolf’s belief that such devices will 
come into use before the ideal transmission ar- 
rives. The Radcliff clutch similar to the Daimler 
device was introduced in this country prior to 
the war but evidently was far ahead of its time. 
So far, he declares, all automatic transmissions 





Fig. 1—Oil is used to transmit power from the driving to 
the driven element in fluid flywheel 
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FOR IDEAS 


Fig. 2— Simplified 
drawing of fluid 
coupling in which 
oil is rotated by 
centrifugal force, 
following a passage 
in shape represent- 
ed by the spring- 
like bands. In so d-— 
doing the oil passes 
over from the driv- 
ing half of the unit 
to the driven half 
to turn the latter 





have been too complicated or their efficiency 
has been poor. 

The fluid flywheel is really a fluid coupling. 
It does not supplant the flywheel that is ordin- 
arily seen on internal combustion engines, but 
generally forms part of it. Taking the place of 
the clutch on the automobile, the device cush- 
ions shocks, and any increase in load is auto- 
matically taken care of by an increase in slip- 
page of the coupling elements in the fluid. 

By referring to Fig. 1, a better understanding 
can be obtained of Eaton’s fluid flywheel. Driv- 
ing member A is attached to crankshaft B; 
driven member C to tail shaft D. Both members 
have radial vanes EF and F. In Fig. 2, A repre- 
sents the transmission shaft, B the driving half 
of the coupling and C the driven portion inside 
the flywheel and attached to A. The crankshaft 
is designated by D. 

Cavities between the members are filled 
about two-thirds with oil. When the engine is 
running there is a constant circulation of oil in 
the direction of the arrows, Fig. 1. Oil in the 
driving member A acquires kinetic energy as it 
travels outwards, and gives it up in the form of 
thrust against the vanes of the driven member 
C as it returns. When the engine is idling the 
thrust exerted against the vanes of C is practic- 
ally nothing, hence C remains at rest. As the 
engine speed increases the thrust rapidly in- 


19 


























creases until C takes up the drive. The differ- 
ence in speed between the driving and driven 
members amounts only to two or three per cent 
at maximum speeds. 

It is unlikely that climatic conditions will re- 
strict the use of the hydraulic device as un- 
doubtedly a new oil will be developed along the 
line of shock absorber fluid. There may be a 
necessity at the beginning, however, to use two 
grades of oil, one for summer and one for win- 
ter. The transmission would provide a neutral 
position so that in starting the engine, any drag 
in the clutch would not cause trouble while 
warming up. 


MAINTAINING TOOTH CONTACT 


EVERAL features such as the use of pitch 

drums to maintain correct tooth contact, em- 
bodied in an improved gear drive for railway 
car lighting and air conditioning purposes may 
suggest other ideas. Illustrated in Fig. 3, essen- 
tial parts comprise a split gear and pitch drum 
mounted on a hub which in turn is placed on a 
standard rough-turned car axle. Gear and drum 
mesh and roll respectively with a suspended 
pinion and pitch drum unit. 

Ultimate purpose of the mechanism is to drive 
a body-hung generator (not shown). Pushing 
of the pinion against the gear is done by a com- 
pression spring, the pitch drums maintaining 
the gear and pinion in proper mesh with each 
other. Face of the pinion is made wider than 


Car Frame Car Axle 
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Hanger Bearings 


Fig. 3—Full gear tooth contact is maintained during any 
movements of the drive shaft of car generator transmission 


that of the driving gear to insure full gear tooth 
contact during any transverse movement of the 
axle in relation to the truck frame. 

A jackshaft on which the pinion, its pitch- 
diameter drum and a beveled transmission gear 
are mounted, is suspended from the truck frame 
at both ends, permitting the jackshaft to swing 
toward and from the axle. The swinging jack- 
shaft suspension eliminates the necessity of dis- 
connecting any part of the drive from the truck 
or axles when changing pairs of wheels. Gears, 
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pinions, pitch drums and shafting are nicke] 
steel. Foote Bros. Gear & Machine Co., Chicago, 
designed the unit. 


AIR PRESSURE CONTROLS SIZING 


UTOMATIC sizing in connection with pre- 
cision grinding operations is one of the 
problems that has confronted manufacturers of 
equipment for this type of work. It has been 
accomplished in a variety of ways including the 





Fig. 4—Changes of pressure operating through mercury 
contacts controls sizing 


use of a device based on the principle that if air 
is escaping from a pressure line the pressure in 
this line is affected by the size and shape of the 
outlet through which it escapes. This is the idea 
behind the Landis mechanism, Fig. 4. The 
change in pressure is employed to control the 
level of mercury in a U-tube to close contacts, 
constituting a mercury switch which governs 
the feeds and other machine movements. 

One of the recent applications of the device is 
on the Landis hydraulic internal race grinder. A 
diamond finger rides lightly on the raceway dur- 
ing the entire grinding operation. It has up and 
down movement under spring tension. An ex- 
tension at the top of the finger forms an air gap 
between it and the air outlet which is attached 
to the stationary portion of the sizing head. As 
the finger moves upward during grinding the 
size of the air gap changes. At the same time 
the mercury in the U-tube rises. 

When the work gets down to the predeter- 
mined rough size the mercury will have risen 
in the tube a sufficient height to touch the 
longer of two contacts extending down from the 
top of the tube. This completes an electrical 
circuit, thereby energizing a solenoid which 
causes the grinding wheel to move away from 
the work. The roughing operation now is 
finished. After the wheel is trued the finish 
grinding operation starts; the mercury con- 
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tinues to rise in the tube until the work is down 
to finish size. At this point the mercury touches 
the short contact extending down from the top 
of the tube, completing a second electrical cir- 
cuit. Again the wheel moves away from the 
work and the part is ready for removal. 


MAGNETISM RECORDS SPEECH 


AGNETISM, one of the designer’s most im- 

portant tools, is making possible the record- 
ing of the human voice on a thin steel tape. 
Brief reference was made to developments along 
this line in the June, 1933, issue of MACHINE 
DesigN. At Bell Telephone Laboratories in New 
York, apparatus has been designed in which the 
tape is passed between the poles of a pair of 
small electromagnets at a speed of about 1 foot 
per second. Speech current flowing through the 
windings of these magnets produces a varying 
magnetization in the steel tape which corre- 
sponds to the speech current. 

At a distance from this recording unit may be 
placed a duplicate set of magnets. As the steel 
ribbon, already magnetized in a pattern repre- 
senting the voice currents, passes between the 
poles of this second set it induces voice currents 
in their windings corresponding to the magnetic 
pattern and thus to the original voice currents. 
The result is a true reproduction of the original 
words spoken. 

A device for eliminating the speech record 
from the tape is mounted beyond the second set 
of magnets. This enables the same piece of 
tape to be used over and over again. Neither 
the photographic nor the disk methods lend 
themselves readily to this continual re-recording. 


FURNACE OPERATES LIKE GUN 


NGINEERS are realizing the tremencous 

possibilities that lie ahead in air condition- 
ing. More evidence of this cropped out recently 
when an experimental unit, Fig. 5, designed by 
J. R. Edwards and Urban C. Thies, was demon- 
strated in the offices of the American Rolling 
Mill Co. at Middletown, O. This new type of 
equipment, operating on the blast furnace prin- 
ciple, will burn either coal or gas. 

Burning its own gases and preheating all air 
entering the combustion chamber, the unit pro- 
vides a temperature of 2200 degrees Fahr. in 
the firepot. When exhausted to the stack, the 
gas has a temperature of only 115 degrees. 
From a mechanical design standpoint the fuel 
supply mechanism is particularly unique. Coal, 
pulverized and compressed into sticks 20 inches 
long and 6 inches in diameter, is placed in a 


magazine containing six chambers. This oper- 
ates automatically on the principle of a revolver 
cylinder. 

The coal sticks feed down singly into the fire 
pot and burn under forced draft in the lower 
part of the pot. As one is consumed an electric- 
al contact is made, causing the interior of the 
chamber to revolve until the next stick is posi- 
tioned over the combustion chamber opening. 
A motor driven combustion blower circulates 
air in a preheat chamber, surrounding the fire- 
pot, heating it to 600-800 degrees. his air 
then is admitted to the burning fuel through 
small diagonal holes, thus starting a circular 
motion of flame around the coal stick. 

Volatile gases, released from the upper part 
of the stick, are drawn off the top through a ven- 
turi tube and directed up through the grate and 
sphere of combustion. As the heat of combustion 
develops, it flows out of a throat about halfway 
up the fire bowl and passes into a heat exchang- 
er. This unit is similar to two large funnels 
telescoped into each other inside a drum. On 
the outside of the funnel arrangement the 
downflow of house air rapidly acquires heat 


from its walls heated by the rising gases inside, 
and passes on around the hot combustion cham- 
ber back to the rooms. 

The unit is adapted to cool and dehumidify 
the air in summer by cooling the large metal 
surfaces of the heat exchanger with water or 
mechanical refrigeration. 







Fig. 5—Coal sticks are 
fed automatically in- 
to air conditioning de- 
vice 








By A. V. H. Mory 


N HIS comprehensive article, ‘‘Plastic Mate- 
rials Solve Many Problems in Design”? which 
appeared in MACHINE DESIGN for August, 

1931, A. F. Clark says in opening: ‘‘With de- 
signers striving harder than ever to improve 
products and reduce costs, the elimination of ma- 
chining and finishing operations, reduction of 
noise and weight in the finished machine, and 
improved appearance are goals eagerly sought 
after.’’ 

Elimination of machining and finishing op- 
erations were early attained through the use of 
modern phenolic plastics. Since then have come 
new types of these plastic materials making pos- 
sible the attainment of the other goals named. 


New Materials Introduced 


Reduction of noise in power transmission has 
been effected by the development of the phenolic 
laminated gear. Reduction in weight has been 
realized in many uses long served by metals, by 
the substitution of these same plastic materials 
reinforced or otherwise modified to suit the need. 
In all such uses improved appearance has been 
the rule and to this improvement time has pro- 
vided new significance because of the enduring 
character of the phenolic plastics. All this was 
brought out in the earlier article. Since this 
article appeared, however, new types of mate- 
rials have been developed to meet new and ex- 
acting demands, and noteworthy improvement 
has been made in the technique of fabrication. 


Among improved materials as manufactured 
by the Bakelite Corp., Bound Brook, N. J., may 
be mentioned a molding material whose molded 
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Fig. 1—Water meter disk may be 
molded from a composition mate- 
rial which is water resistant 


product has exceptional resist- 
ance to water. Water meter disks 
of this material, Fig. 1, have 
withstood continuous immersion 
in boiling water for a year with 
an expansion of only .005-inch 
per inch in direction perpendicu- 
lar to that at which molding pres- 
sure was applied. A related material has a very 
low power factor and after exposure to a humid 
atmosphere suffers little deterioration in its elec- 
trical properties. Exceptional resistance to caus- 
tic alkalis is offered by the parts made of another 
new phenolic plastic material. After boiling 
for twenty-four hours in five per cent caustic 
soda solution such parts show only a slight dim- 
ming of luster and no softening. Another ma- 
terial has improved heat resistance. Ash trays 
molded of this material do not blister in use. 
Colored molding materials are much improved 
in brightness of hue and rapidity of molding. A 
highly lustrous finish may be imparted to wood- 
flour material with all-resin surfacing material. 
Such a finish was obtained on the molded top 
plate for a noiseless typewriter, Fig. 2. 


Materials whose molded products have a de- 
gree of flexibility that makes them suitable asa 





Fig. 2—Woodflour composition with all-resin surfac- 
ing material will give a high lustrous finish 
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coating on metal, to which they 
adhere firmly with the expansion 
and contraction of changing tem- 
perature, have been experiencing 
wide acceptance. A somewhat 
similar material provides molded 
insulation of an exceptionally 
high electric resistivity which de- 
creases less with rise of tempera- 
ture than in the case of regular 
materials. The dielectric strength 
and arc-resistance also are im- 
proved, all of which has led to the 
use of this type of material in 
airplane ignition parts and in 
parts of other automotive vehicles whose igni- 
tion systems are exposed to the heat of the motor. 

Materials of exceptional interest to the ma- 
chine designer are the recently introduced “high- 
impact” materials. This group includes not only 
those of highest impact strength but a series of 
materials which bridge the gap heretofore ex- 
isting between the woodflour-filled materials 
and the high-impact materials, which are from 
ten to twenty times as resistant to shock. These 
in-between materials have led to applications 
heretofore not feasible since high resistance to 
shock is ordinarily had at the expense of ease of 
molding. 





Fig. 3—Three distinctive types of finish may be obtained 
in a single molding operation 
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Fig. 4—Phenolic plastics 

which have high resistance 

to impact are especialiy use- 
ful for machine parts 


And so it is that a new material whose molded 
products have an impact strength of 5-6 foot 
pounds per square inch (about double that of 
the regular woodfiour-filled materials) is find- 
ing use in place of machined laminated parts 
which cost more and, for certain uses, are need- 
lessly strong. A material characterized by im- 
pact strength of 11-13 foot pounds per square 
inch is finding use in molded commutators 
for small motors. In addition, there are ma- 
terials whose impact strength are about 9 to 11, 
and 18 to 20, respectively. These, as well as 
the material of highest impact strength (25-30), 
are finding their special fields of usefulness. Fig. 
4 shows a rayon spinning bucket produced in 
Bakelite impact materials having great resist- 
ance to shock. 


New Laminated Products Noted 


Until a few years ago impact strengths as 
high as those of these “high-impact”? materials 
was had only through the use of the laminated 
products. Speaking of the laminated products, 
there have been new materials developed in this 
field also. Among these may be mentioned: 
Odorless breaker strips for refrigerators, which 
are pressed from pulp board bearing phenolic 
resins which have been introduced into the 
heater preparatory to laying down the board; 
materials consisting of alternate layers of lami- 
nated phenolic plastics and of rubber, for uses 
calling for a high resiliency; phenolic laminated 
materials bearing a top sheet of urea plastic for 
its superior, enduring, light color effects; and 
phenolic laminated into which are pressed col- 
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ored and other metal inlays for their decorative 
effects. 

In the matter of decorative effects there are 
the newer casting phenolic resinoids which are 
far superior to the time-honored amber variety 
well known for its use in smokers’ articles. The 
newer types are available in a wide variety of 
colors, ranging from white and delicate hues to 
the most brilliant. Translucency adds softness 
to the color effects produced. These casting 
resins must be machined from cast forms which 





Fig. 5—Springs replace the usual hinge and 
catch in new device 


may approximate the contour of the finished ar- 
ticles. Where a dash of color is desired, they 
are finding favor as a material not only for no- 
tions but for the handles and other useful parts 
of objects of utility. 

In addition to colors, advances have been 
made in the finishes obtainable in the woodflour 
materials. As can be seen in Fig. 3, a group of 
molded parts used in a cash carrier system, three 
distinctive types of finishes can be obtained in 
one molding operation, namely: High gloss, 
satin and matte. 


Fabrication Processes Improved 


Not only in the character of these plastic ma- 
terials but in the technique of their fabrication 
have advances been made. Through improved 
design and further improvement in the materials 
themselves the molding cycle has been shortened. 
Release of molded parts such as closures hav- 
ing beveled threads is now effected by springing 
them from the molds while hot. This is a pat- 
ented process. Extrusion molding is being prac- 
ticed with the phenolic plastics, with particular 
advantage in the case of the high-impact mate- 
rials which, by this method, may be made to as- 
sume intricate forms not otherwise obtainable. 
This is also a patented process. 

Sanded effects are now produced by ash buff- 
ing or sandblasting the molds themselves. A 
new device making for convenience and simplici- 
ty is the hidden hinge that can be built into 
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spring replaces both the usual hinge and Catch, 
Fig. 5. 

In machine design we have progressed since 
the day when the machine merely had a box of 
indifferent form built around it. Likewise haye 
our ideas of what constitutes beauty changed not 
a little. It is perhaps all traceable to the speed 
which characterizes our age—not only speed of 
travel and its streamlined economy, but speed 
in production, which precludes unnecessary de- 
tail in design. Thus it has come about that 
beauty of line is supplanting beauty of detail, 
a product of the day of handicraft. 

In addition, modern materials, by their gy- 
perior characteristics, are providing new oppor- 
tunities for beauty, as well as utility in design, 
Basically, it is new and better materials, prod- 
ucts of scientific research, that are making pos- 
sible the present-day achievements of the engi- 
neer, architect and designer, none of whom can 
ever rise above his available materials of con- 
struction. 


Articles on this and related subjects presented in previous 
issues of MACHINE DESIGN include: 

“Proposes Unconventional Tooth Form for Non-Metallic 
Gears,” June, 1930, p. 45. 

“Plastic Materials Solve Many Problems in Design,” by Allen 
F. Clark, August, 1931, p. 35. 

“Synthetic Materials Replace Metal,” June, 1932, p. 17. 





Polished Surfaces Are Liquid 


F INTEREST to engineers generally is a 

discovery that may lead to a new method of 
metallic plating. It concerns the findings of Prof. 
G. I. Finch and two young research students of 
London in establishing evidence that the sur- 
face of polished metal is liquid. According to 
Science Service which reported the event, the 
professor and his colleagues were working with 
an electron-diffraction camera, a new instru- 
ment in which a stream of electrons throws an 
image on a fluorescent screen, magnifying the 
object 30,000,000,000 times. 

The London scientists experimented with a 
piece of polished copper which was bombarded 
with particles of zinc emitted from a zinc wire 
rapidly heated in a vacuum by an electric cur- 
rent. When a diffraction pattern was shown on 
the fluorescent screen, to their surprise the pat- 
tern gradually weakened and within three 
seconds disappeared entirely. They repeated the 
experiment four times and obtained the same re- 
sults. 

According to Prof. Finch the incoming crys- 
tals of zinc were dissolved in the liquid layer of 
the polished copper. He has found that the films 
of zinc or other substances thus deposited on 
polished metal can never be removed completely 
without removing the metal itself. An alloy has 
been formed. This process which he terms 
‘vacuum plating” has, he believes, commercial 
possibilities as a substitute for electro-plating. 
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Ppor- By A. R. Kligman the excessive lead and helix angle required or 
sign. other considerations. 
prod- Only square threads will be considered in the 
; DOs- following analysis. 
engi- A diagrammatic view of a differential screw 
1 can T IS frequently found that the use of a nut jg shown in Fig. 1. In it: 
con- with coarse pitch threads chased both on the 
ide and the inside and engaging on the 4=stationary bushing 
outs! © Ss : R gaging ae B=propelling nut with force P acting on it through arm 
eviews outside a stationary bushing and, on the inside, C of length a 
an axially loaded screw, will enable a stronger, D=the screw loaded axially with W and prevented from 
etallic a li , Yet rotation by means of an arm Z# made fast to it and 
more efficient ecrew-prope ling mechanism. e sliding in groove F parallel to axis of the screw 
Allen few designers are sufficiently familiar with the Q=reaction of groove F on E£, acting through radius } 
methods of determining the efficiencies of such R=mean radius of outside thread on pair AB 
s . P . r—=mean radius of inside thread on pair BD 
devices to permit their general application. L=lead of thread in pair AB 
When the two threads are of the same hand, a=helix angle for pair AB: a=tan “*(L/27R) 
4 1=lead of thread in pair BD 
one of lead L and the other of lead 1, the mech 8=helix angle for pair BD: 8=tan ~(1/2mr) 
anism is called a differential screw due to the f=friction coefficient for pair AB 
— fact that movement of the screw is the same as pee eo angle corresponding to pair AB: @=tan ~‘f 
: A a ae * g=friction coefficient for pair BD 
d of that of a single screw with a lead 4 = L l. This 6=friction angle corresponding to pair BD:5=tan~g 
rot enables designers to produce as fine a movement 
i “ as desirable by means of a coarsely threaded The problem is to find, first, the ratio between 
wails substantial screw and nut. Example: So-called the torque Pa applied to the nut B and the load 
» telescoping screws used on some types of ma- W on the screw for the actual mechanism, and 
th chine tools. second, the ratio between the torque and load 
an in an “ideal’’ mechanism, i.e., one which is free 
jeer Quick Axial Movement Imparted from friction. The relative values of these ra- 
“a tios determine the measure of efficiency of the 
the If, on the other hand, the two threads on the mechanism. 
moving nut are of opposite hand, the mechanism Let us consider the system at the moment of 
cad is called a compound screw as the resulting impending movement when frictional forces 
ied movement of the screw is the same as that of a @long sliding surfaces are known functions of 
pate single screw with lead \ = L + 1. Acompound reactions normal to the sliding surfaces. 
bee screw is used when quick axial movement must Isolating nut B first, we see that it is subject- 
ia be imparted to the central screw, and an ordin- ed to: 
my ary screw with a nut would be impractical due to Force P at right angles to the axis of 
ree the screw 
he A series of normal reactions 
= TABLE I AM on the outside thread 
Proper Force Components and Their Moments elements of B. each directed 
v3 Acting Projection Projection on Distance Moment of at an angle « to the axis and 
a force on axis ee 8 an from axis acting force away from it a distance R 
a P 0 mee . ee A series of normal reactions 
Seriesof —AMXcosa AMX sina R RX AMXcosoa AN on the inside thread ele- 


oa AM ments of B, each directed an 


* Seriesof AN Xcosp —ANX sing r —rX ANXsinB angle £ to the axis and away 
AN from it a distance r 
ns 7 ro fXAMXsina fXAMXcosa R RXfXAMXcosa A series of frictional reactions 
al A! : 
. Seriesof gX ANXsinB 9X ANXcosp r rXgXANXcosp along the outside thread ele- 
- 9X AN ments, each equal to f X . 
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AM, if referred to the same element 
as AM 

A series of frictional reactions along 
the inside thread elements, each 
equal to g X AWN, if referred to the 
same elements as AN 


It will be noted that normal reactions AM 
and AN have correct directions for the assumed 
direction of W. Similarly, frictional reactions 
f X AMandg X AN are correctly directed for 
the assumed direction of P. If P acts upon B 
counterclockwise as in Fig.1,f kK AMandg X 
AN act clockwise and vice versa. ~ 

We can write two conditions of equilibrium of 
the nut B: 

Sum total of all forces projected on 


screw axis = 0 
Sum total of moments about screw 
axis = 0 


Taking the direction of W as that of the screw 
axis, we can tabuiate proper force components 
and their moments as in Table I. 

The equations for differential screws are then 

—Z(AM X cosa) +=(AN X cos B) +=(f X AM X sina) + 

=(9X AN X sin B) =0 


—PXat+=z(RXK AM Xcosa) —=z (rK AN X sin B) + 
=(RXfX AM Xsina) +2(rXgX AN X sin B) =0 


or, after simplification, 


(cosa—fXsina) XZAM= (cos 8+gX sin 8B) XZ AN (1) 


PXa=RX (sina+fxXcosa) XZAM—r X (sinB—g X 
I IN Sacha ieck eta eielecasosect eptraasevaiccsisccueveinretescncaveestan (2) 


Expressing SAM in terms of SAN through 
equation (1) and substituting it in (2) we get 





-[** (sina+fXcos a) (cos 8+ 9 X sin B) 
rom cosa—fX sina : sie 
r(sin B—g X cos 6) | XEAN ea ean (3) 


Next we write the equilibrium equations for 
screw D, Fig. 1. The tabulation of forces, com- 
ponents and moments for it are given in Table II 


These equations are 


W—Z(AN Xcos 8) —=(gX ANX sin B) =0 
QXb+2(rXK AN XsinB) —=(rXg K AN Xcos B) =—0 


or, after simplification, 


WF Se CCU Rr MI) SETA avccisccisssccccccensceseccsscsencevecere (4) 
CHO 8X CAH COS — G6 BY MEAD nscscviccsserccsvessoseccovie (5) 


Dividing equation (3) by (4) we get 








PXa | sinatfXcosa __ sinB—gXcosB 
Ww —*Xcosa—fxema  '*cosBtgxenp 
Substituting f = tan 6 and g = tan 8 we can 
simplify and get: 
PXa 
— = RX tan(at+ 8) =F KUAM(B—BY ceccedicccceccccssocscess (7) 


Equation (7) establishes the relation between 
applied torque and load on the screw in an ac- 
tual mechanism. Equating 6 to § to zero, we get 


26 








the relation between torque and load for a frie. 
tionless ‘‘ideal’’ mechanism: 
P’xXa 


WwW — ew es ee perenne coer mnrerrtre cami (8) 


Reaction Q acting ina 
clockwise direction 


Force Pacting 


in acounter clock 


wise direction, 


Forces in dotted /ines 
pertainto screw D 





Fig. 1—Differential screws give fine move- 
ments with coarse threads 


Fig. 2—Compound screws permit quick 
axial movement with ordinary lead 


—— b ————~—_——_ @Q ——~ 
Reaction@ acting in 
a counter clockwise 
direction Force Pacting ina 

' clockwise 
direction 


it 
KS : 
Yw 'Forces in dotted /ines 
a — R oer pertainto screw D 





differential screw 
as RxXtana—rxXtanB (9) 
©=R xX tan(a-+0) —r X tan(B—d) ceiibessreresen ecndebueereeeninle 
a rather compact formula permitting simple 
computation. 

Incidentally, equation (5) when combined 
with (4) enables us to find pressure Q on the 
guide during the operation of the mechanism. 

Q=Wr xX tan(@—B)/b 

If an identical method is used in the case of 
a compound screw, with regard to directions of 
acting forces (load and operating effort) and 
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Fig. 3—Efficiency of jack screw and nut device can 
be determined readily with simplified formulas 


thread elements reactions Fig. 2, the follow- 
ing formula for its efficiency will be obtained: 


RX tanat+r xX tan Bp 
°= RX tan(at+6) +r X tan(B +) 
In conclusion, it might be noted that a differ- 
ential screw presents a unique mechanism as it 
permits micrometer movement by means of 
coarsely threaded screw members. A compound 
screw, on the other hand, possesses no such 
uniqueness as it is only an alternative to a simple 
screw and nut arrangement. Its usefulness is 
apparent, however, when quick axial movement 
is desired and the resulting large lead is not 
practical due to the necessity for too high a 
value of helix angle. Indeed, if the latter exceeds 
the friction angle the mechanism is not self-lock- 
ing. Where there is no need to make the mech- 
anism self-locking or where the helix angle of a 
simple screw is smaller than the friction angle, 
the relative merits of both arrangements can be 
decided upon only after a comparison of effi- 
ciencies as determined by formula (10) and by 
formula (11) which is given in the following. 
Using the rotation for the jack screw and nut 
device as shown in Fig. 3, we have for its effici- 
ency 





rXtana 
¢ —~ r X tan (a+4) +Rx tan 0 Peco eeeeeeeeeeeeeeeeeeeeeeee 


Let us consider a case where the following 
data are given: 


Lead of outside and inside thread elements is 3 inches 
Outside diameter of lifter nut B is 74% inches 

Bore in bushing A is 7% inches - 

Outside diameter of screw D is 4}% inches 

Bore in lifter nut B is 4; inches 





TABLE II 
Tabulation of Forces, Components and Moments 
Acting Projection Projection on Distance 
force onaxis plane perpendicu- from axis 
lar to axis 

WwW Ww 0 0 

Q 0 Q b 

Seriesof —ANXcosB AN X sin B ’ 

AN 


Series of —gX ANXsin8 —gX AN XcosB f 
IX AN 
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Moment of 
acting force 


—rXgX AN Xcosp 






Elements A and D are of same material so that f—g 
No lubrication is provided, and f—=g=0.2 

In this case 

R= (748+7%) +4=34% inches 

r= (448+4%) +4—2s% inches 

a—tan -*(3/2 X 3427) =7 degrees 14 minutes 

B=tan "(3/2 XK 2¢s7) =11 degrees 49 minutes 
6=65—11 degrees 19 minutes 

e= 0.426 or 42.6 per cent 


On the other hand, a simple jack screw with 
nut proportioned so that its 
Lead =6 inches 
R=—34? inches 
r—2- inches 
f=063 
56—0=11 degrees 19 minutes 


will have 
6 
a-—tes* (5x 20 
e=— 0.416 or 41.6 per cent 


—22 degrees 43 minutes 


In this case there is only an insignificant me- 
chanical advantage to be obtained by using a 
compound screw instead of a simple screw and 
nut, and considerations other than that of effici- 
ency should govern the selection of the mechan- 
ism. 


Articles on this and allied subjects published in previous 
issues of MACHINE DESIGN include: 

“Stress in Riveted and Screwed Fastenings,”’ by John V. 
Martenis, Nov., 1929, p. 13. 

“Designing Bolts for Shock Loads,” by J. I. Clower, Sept., 
1931, p. 36, also by E. S. Ault, Oct., 1931, p. 53. 

“Timesavers Aid Busy Designers,” by Karl A. 
Oct., 1931, p. 53. 

“Machine Fastenings May Spell Failure or Success,” by 
Harold B, Veith, July, 1932, p. 32. 

“Avoiding Fine Screw Systems,” March, 1934, p. 21. 


Eckhardt, 


Coaxing Metal Strength 


ETALS such as hot-rolled pig iron and brit- 
tle cast iron may be coaxed into greater 
strength by applying gradually’ increasing 
stresses to them while they are being rotated, ex- 
periments recently conducted by J. B. Kommers, 
professor of mechanics at University of Wiscon- 
sin, Madison, Wis., have revealed. The strength 
of hot-rolled iron may be increased as much as 
24 per cent, while that of brittle cast iron may 
be increased by one-third Professor Kommers 
has shown. His experiments also show that even 
notched specimens of metal, usually considered 
much weaker because of the notch, may be 
coaxed into greater strengths by application of 
slowly increasing stresses while rotating. 
Coaxing metals into greater resist- 
ance to fatigue, that is, resistance to 
breaking down, has been recognized 
by engineers for several years, but has 
been shown to be much more impor- 
tant than was originally supposed. In 


0 earlier experiments metals were sub- 
QxXb 


rX ANXsin3 than their original endurance limits. 


jected to a constant stress slightly less 


Understressed in this manner, the 
endurance limit gradually increases. 



































Invention—A Scientific Phenomenon 


Radiography, Heating and Ventilating Covered in New Books 


The Inventor and His World 


By H. Stafford Hatfield; published by E. P. Dutton € Co., 
New York; available through MACHINE DESIGN for $2.40 plus 
15 cents postage. 


Inventors are mechanical geniuses who are 
doubly interesting because of their foibles and 
idiosyncrasies. The author, who is a scientist 
and inventor, tells the story of invention from 
a practical and philosophic point of view. He 
indicates the characteristic temperament of the 
inventor, shows how he works, and explains why 
it is so difficult for the inventor to get his inven- 
tion adopted. 

The inventor, to be successful, needs to com- 
bine in himself a great many diverse qualities. 
In the first place, he must be in love with inven- 
tion, and either have faith in its value, or at 
least an abiding delight in it as a game. He 
must have an instinctive grasp of the funda- 
mentals of the field in which he works, and, on 
top of that, a sound scientific education, at least 
for many types of work. For others, the sine qua 
non is a thorough practical experience. And 
quite apart from these qualities, and by no 
means usually associated with them, he needs 
a sound capacity for objective consideration of 
all the industrial pros and cons of a given prob- 
lem and its possible solutions. If he possesses 
all these qualities, he will certainly never want 
for funds to live modestly and experiment to a 
restricted degree. 

Mechanical, chemical, electrical, biological, 
and physchological inventions are treated fully, 
and the book contains a valuable chapter on the 
patent law in the United States, Great Britain 
and Germany. The book not only shows the in- 
ventor the best way to proceed, but it points 
out to the man who is interested in financing 
the invention the best way to handle the inven- 
tor and the invention itself. 


w & & 


Industrial Radiography 


By Ancel St. John and Herbert R. Isenburger; published 
by John Wiley &€ Sons Inc., New York; available through 
MACHINE DESIGN for $3.50 plus 15 cents postage. 


Industrial radiography applies radiant energy 
to nondestructive testing. Herein lies its import- 
ance, for when applicable it is able to assure the 
designer that the object examined is sound and 
satisfactory, or to supply evidence as to the lo- 
cation and extent of any necessary recondition- 
ing. Moreover, when properly made, the original 


record presents its proof of authenticity as wel] 
as the evidence concerning the material. It thus 
carries conviction to the user. The range and 
usefulness of industrial radiography will be ex- 
tended as more designers and more users real- 
ize its possibilities. 

In this book, the infancy and early years of 
radiography are presented, followed by its pres- 
ent status. The nature and properties of X-rays 
are discussed, with observations on the interre- 
lation of matter and the rays. Production of 
the rays, their detection and recording are also 
discussed. The book then takes up the practical] 
side, installation, procedure in making a radio- 
graph and interpretation of the result. 


a = 
1934 A.S.H.V.E. Guide 


Twelfth edition; published by the American Society of 
Heating and Ventilating Engineers; available through Ma- 
CHINE DESIGN for $5.00 plus 15 cents postage. 


This year’s Guide marks another achievement 
in bringing to the engineering profession up-to- 
date data on the many phases covered by the 
ever-widening heating and ventilating field. 
Particularly noteworthy are the _ extensive 
changes that have been made in chapters cover- 
ing industrial air conditioning, natural ventila- 
tion, central fan systems, radiators and gravity 
convectors, heating boilers, pipe insulation, fit- 
tings and welding, etc. 

With 42 chapters and a comprehensive index 
to the text occupying 618 pages, the 1934 edition 
presents the largest technical data section ever 
compiled and published by the society. From 
the practical experience of members as well as 
from different research sources authoritative 
facts have been prepared for the various classes 
of engineers engaged in designing, operating, 
specifying or installing systems and apparatus. 


O O OQ 


A revised and enlarged edition of the “Pro- 
cedure Handbook of Arc Welding Design and 
Practice,” is announced by the publishers, Lin- 
coln Electric Co. The volume has been reissued 
because of the demand which exhausted the 
original issue, reviewed on page 41, Oct., 1933, 
MACHINE DESIGN. 
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Protection 


By George V. Woodling 


NDUSTRY, in large measure, is based upon 
the laws governing the rights between the 
employer and the employe. Of these laws, 
those relating to patents and inventions have 
played a major part toward the rapid growth of 
our industrial life. There is every reason to be- 
lieve that, with the New Deal, industry may look 
forward to a continuation of, or possibly an ac- 
celeration in, the march of progress of inven- 
tions. With the abandonment of unfair methods 
of competition and the elimination of many trade 
abuses such as selling below cost and the dump- 
ing of goods, there may rise a new form of com- 
petition based upon ingenuity and inventive 
skill, employed to produce a grade of merchan- 
dise superior to that heretofore offered. 
Notwithstanding the fact that the law is quite 
clear regarding inventions, as between employer 
and employe, a great deal of difficulty resides in 
applying the law to the complex and involved 
set of facts about which a disputed question of 
invention or patents usually arises. This diffi- 
culty probably accounts for the numerous em- 
ployer-employe cases that have been brought be- 
fore the courts. In such cases the circumstances 
that exist between the employer and employe 
usually involve two major questions. 


Who Conceived the Invention? 


First, there is the question of originality, that 
is, who conceived the invention, the employer or 
the employe? And second there is the question 
of ownership, that is, who has title to the inven- 
tion, the employer or employe? Originality and 
Ownership touch upon two separate and inde- 
pendent questions of law and thus should not be 
confused with each other. 

The question of originality frequently arises 
where an employer has an idea and directs an 
employe to develop this idea dor him. Not in- 
frequently both the employer and the employe 
claim to be the inventor; that is, the originator. 
When the contradictory evidence seems evenly 
balanced, the case can best be decided by award- 
ing the inventorship to the one who appears most 


Copyright, 1934, by George V. Woodling 


Patent Contracts Insure Legal 


likely to be capable of making the invention. 
If both appear to be equally capable, the courts 
generally lean toward the employer. In decid- 
ing such disputes, any one of three decisions may 
result. The employer may be considered to be 
the sole inventor; the employe may be considered 
to be the sole inventor; or they may be consid- 
ered to be joint inventors. 

In all cases where a doubt exists as to who is 
the real inventor, the whole story should be re- 
lated, as soon as possible while the facts are 
fresh, to the disputants’ patent attorney. It is 
highly important that a correct decision be made 
before filing a patent application because a pat- 
ent application, in order that it may mature into 
a valid patent, must be filed in the name of the 
true inventor. Thus, the improper yielding of 
the employe to the employer, or vice versa, or 
either demanding more than is justifiable, may 
result in an invalid patent. 


May Invalidate Patent 


Accordingly, a patent for a joint invention 
which issues on an application filed in the name 
of a sole inventor is invalid and, conversely, a 
patent for a sole invention which issues on an 
application filed in the name of joint inventors 
is also invalid. 

It has been held that in order to constitute 


EMPLOYMENT CONTRACT 


| IN CONSIDERATION of the sum of ——_____—__, 
| 
| 








the receipt of which is hereby acknou ledged by me, and 
of my employment hereafter by The John Doe Manu- 
facturing Company, | hereby assign and agree to assign 
to said company, its successors or assigns, all inventions 
made by me, while in its employ, that shall be within 
the EXISTING or CONTEMPLATED scope of the 
Company's activity, together with such patent or patents 
as may be obtained thereon, in this or all foreign countries 
AND I FURTHER AGREE, without charge to said 
Company, but at its expense, to execute and acknow ledge 
all papers as the Company may desire, including appli- 
cations for patents in the Linited States and foreign. 


countries and assignments thereto 
IN WITNESS WHEREOF, I have hereunto signed 
my name at , County OS ce 


and State of ________,, this day of 








Witnesses: 











Fig. 1—Patent contracts should cover as many possi- 
ble situations as is practicable 




















Fig. 2—When a single idea only is covered, a patent in 
the name of joint inventors is invalid 


joint invention it is necessary that the employer 
and employe produce the invention by their joint 
efforts. This statement, however, does not help 
very much because now the query is, what con- 
stitutes joint effort? In this connection, deci- 
sions hold that where a person has a precon- 
ceived idea of an invention and the other person 
merely makes a valuable suggestion regarding 
the idea, there is not sufficient joint effort be- 
tween them growing out of the suggestion alone 
to make them joint inventors. However, where 
the suggestions are more than mere suggestions 
as to the form of the invention and particularly 
where the suggestions go to the essence of the 
invention and thus cause a modification of the 
other’s idea, there is sufficient joint effort to 
make them joint inventors. 


Assignment of Ideas Difficult 


Joint effort is not negatived by reason of the 
fact that one of the two inventors conceived the 
best thought that entered into the invention. 
The attempt to dissect an invention produced by 
the mutual suggestions and to assign one in- 
ventor this and another inventor that, has been 
held to be a difficult and dangerous undertaking. 
In fact, one inventor may have conceived the en- 
tire device, but if the other makes suggestions 
of a practical value which assist in developing 
the main idea and in making it operative, or con- 
tributes an independent part which helps to cre- 
ate the whole, the second person is a joint in- 
ventor even though his contribution be of minor 
importance. However, if the inventive idea 
covers but a single thought, it is difficult to ap- 
prehend how two could share in the conception. 
Thus, the patent illustrated in Fig. 2, which cov- 
ers but a single idea, was contested as being in- 
valid, as it was filed in the name of joint in- 
ventors instead of the sole inventor. 

The following analogy may help to clarify the 





question of joint inventorship. Thus, if a person 
has an idea which requires a great deal of techni- 
cal data which he does not possess and he goes 
to an engineering book and obtains the necessary 
information, it is obvious that the writer of the 
book is not a joint inventor. But, if a president 
obtains technical information from his chief ep- 
gineer instead of the engineering book, there 
would be, no doubt, a feeling on the part of the 
engineer that he is a joint inventor along with 
the president. As a matter of law, there is no 
more joint invention in the second case than in 
the first. 


Three Situations Possible 


There are three other situations that may 
arise between the employer and employe. First, 
there is the case where the employer conceives 
the complete and workable idea and directs the 
employe to work out the details. In this case 
the employer is the sole inventor because the 
work which the employe performs involves mere- 
ly the exercise of mechanical skill and not the 
exercise of inventive faculties. Second, there is 
the case where the employe discards the ideas 
or plans of the employer and develops an inven- 
tion embodying his own ideas. In this case the 
employe is the sole inventor, because the work 
which the employe performs involves planning 
of a new idea and thus requires the exercise of 
inventive faculties. Third, there is the case 
where the employer preconceives only the need, 
and directs the employe to develop a machine 
for accomplishing the desired results. In this 
case the employe is also the sole inventor because 
he worked out both the plans and the details. 

It must not be inferred that the employer-em- 
ploye relationship exists only where there is the 
usual conditions of employment. This relation- 
ship exists, for instance, between a shop foreman 
and a worker who is in a subservient relation 
to him; between the client and the patent at- 
torney, or between the inventor and the machin- 
ist engaged to make a model of the invention. 

Passing from the subject of the originality 
we will deal with the ownership of inventions, 





Fig. 3—Employer’s materials were used to perfect im 
vention, yet title remained with employe 
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as between the employer and the employe. There 
is no obligation on the part of the employe to 
assign to his employer the ownership of inven- 
tions, made in the course of his employment, 
arising out of the mere employment relationship 
of employer and employe. Ownership is deter- 
mined only by contract, either expressed or im- 
plied. Thus, notwithstanding the fact that an 
award of inventorship may be given to the em- 
ploye, yet by the terms of a contract the em- 
ploye may be compelled by law to assign the in- 
vention to the employer. If there is a good writ- 
ten contract as to the ownership of inventions 
made by an employe, no difficulty is usually en- 
countered. Such contractual provisions covering 
the assignment of inventions are usually made 
a part of the employment agreement, and are 
included among the conditions upon which em- 
ployment is based. 


Relatively Short Forms Employed 


In actual practice, some companies use em- 
ployment contracts that set forth in great detail 
the conditions surrounding the ownership of in- 
ventions made by an employe. Others use a 
relatively short form which simply calls for the 
general assignment of inventions that falls with- 
in the existing or contemplated scope of the com- 
pany’s activities. Such a contract is shown in 
Fig. 1. As worded, this contract is merely rep- 
resentative and should not be used unless its 
provisions best meet the intentions of the parties. 

It is interesting to note that these contracts 
have not been free from legal attack upon the 
ground that they are unconscionable and thus 
void as against public policy in restraint of trade. 
This argument is based upon the proposition that 
under such contracts the employe-inventor tends 
to withhold his inventions from his employer, 
with the result that there is a retardation in the 
progress of science and inventions, all to the in- 
jury of the public. In substantially all of such 
suits the courts, however, seem to hold very 
strongly that such contracts are with public pol- 
icy rather than against it. 


Decisions Favor Employes 


Even so, the courts interpret such contracts 
most strongly against the employer. Thus, if 
an employe invents a machine which is not cov- 
ered clearly by the terms of the contract, the 
Ownership of the invention belongs to the em- 
ploye. This is true even though the employe’s 
inventive powers were incited by knowledge 
necessarily derived from his employment, and 
even though to perfect the machine the employe 
used his employer’s shop and tools, or received 
the assistance of other employes, or takes time 
which should have been given to his employer’s 
business. 

There are many cases that support this view, 
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to-wit: A workman by the name of Dice en- 
tered the employment of a company that manu- 
factured “‘shellers and powers.” The employ- 
ment contract provided, among other things, 
that he was to work for the best interest of the 
company in every way and that any future im- 
provements made by him should belong to the 
company. A few months later, the company 
added to its business the manufacture of ‘‘check 
rowers” (an attachment to a machine for plant- 
ing corn), and Dice was assigned to the super- 
intendence of their manufacture. 

While so employed he invented an improve- 
ment in “check rowers” Fig. 3, and in order to 
perfect it he used the company’s materials, as 
well as its employes. When the invention was 





Fig. 4—Implied license in inventions extends only to 
machines built and used by the employer 


finished he claimed it as his own. In a suit, the 
court held that the company was not entitled, 
in equity, to have the invention as to “check 
rowers” transferred to it as its exclusive proper- 
ty, and compel the inventor to assign his right 
to a patent, for the reason that the wards ‘“fu- 
ture improvements” as set forth in the employ- 
ment contract have reference only to improve- 
ments in “shellers and powers,’’ and not to 
“check rowers.”’ 

In this regard, it is observed that under the 
employment contract shown in Fig. 1 the com- 
pany would have been entitled to the exclusive 
property of the improvement on ‘“‘check rowers,”’ 
as this contract states that all inventions made 
by the employe within the existing or contem- 
plated scope of the company’s activities shall 
belong to the company. The experience grow- 
ing out of the ‘“‘check rowers” case, as well as 
of many other kindred cases, shows that if in- 
ventions are contemplated, or if there are likely 
to be any inventions made by an employe during 
the course of his employment, nothing short of a 
clear, definite and complete contract should be 
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prepared and signed by both the employer and 
the employe. 

The law relevant to the ownership of inven- 
tions, as between an employer and an employe, 
may be classified under three headings. 

First, in the absence of an expressed contract 
to the contrary, ownership to inventions made 
by an employe outside of working hours, with- 
out the use of materials belonging to the em- 
ployer, and having no bearing upon the em- 
ploye’s duties, vests in the employe, with no in- 
terest whatsoever in the employer. 

Second, in the absence of an expressed contract 
to the contrary, ownership to inventions made by 
an employe, who is specifically employed to make 
the invention, vests in the employer, with no in- 
terest whatever in the employe. 

Third, in the absence of an expressed contract 
to the contrary, ownership to inventions made 
by an employe arising out of, or made in con- 
nection with, the employe’s duties, which duties 
are not specifically that of inventing or develop- 
ing invention, and where the employer’s mate- 
rials are used to perfect the invention, vests in 
the employe, with an implied license, or “‘shop- 
right” to the employer. Thus, under this head- 
ing both the employer and the employe possess 
certain rights. 

















































Implied License Clarifies Rights 


The implied license which the employer re- 
ceives merely gives him the right to use the in- 
vention without paying royalties to the employe. 
It does not give the employer the right to prose- 
cute competitors for infringement. According- 


| tion of employer 
| and employe 





ployer and em- 
ploye 





ly, the employer has no control over the inyep. 
tion to prevent competition in the event that the 
employe should sell or license the invention tg 
competitors. In the case of machines, for ex. 
ample, the implied license extends only to thoge 
machines built and used by the employer. Fuyr. 
thermore, an implied license is personal to the 
employer and thus cannot be assigned to ap. 
other, but may be passed on by succession. [If 
the employe permits the employer to sell the ijp- 
vention, as well as manufacture it, there is ap 
implied license which entitles the employer both 
to manufacture and sell. 


Contract Did Not Cover 


It may not be amiss to relate the facts of an in- 
teresting case involving this question. One 
Hewitt was employed as faetory superintendent 
of the plaintiff company, manufacturer of 
ploughs. While so employed, he invented a new 
plough, Fig. 4, and developed it by working dur- 
ing the regular hours of his employment and 
by using the company’s materials and the assist- 
ance of other employes. He permitted the 
company to manufacture and sell the inven- 
tion, and later, when he left the company, 
he took out a patent. In consequence, suit was 
brought for transfer of the ownership of the pat- 
ent from Hewitt to the company. As there was 
nothing in the employment contract on this 
point, the court held that ownership remained 
in Hewitt, with an implied license to make and 
sell the invention vested in the company. 

The decisions in some cases which give the em- 

(Concluded on Page 61) 


Factors Governing Originality and Ownership of Inventions 


f1—Joint inven- To constitute joint invention the employer and employe must pro- 
duce the invention by their joint efforts, and the joint effort must 
be such that the suggestions of each goes to the essence of the in- 
| vention and thus causes a modification of the other’s idea 


Originality of { 1—The employer is the sole inventor if he conceives a complete and 
invention workable idea and directs the employe to work out the details which 
do not involve the exercise of inventive faculties 
2—Sole__inven- 
tion of either ) 2—The employe is the sole inventor if he discards the ideas or plans 
| the employer or of the employer and develops an invention embodying his own ideas 
| the employe 
3—The employe is the sole inventor where the employer merely pe! 
Inventions as | ceives the need of a certain thing, and directs the employe to de. 
between  em- | velop a device for accomplishing the desired result 


| r 1—In the absence of an expressed contract to the contrary, ownership to inventions 
made by an employe outside of working hours, without the use of materials belonging 
| to the employer, and having no bearing upon the employe’s duties, vests in the em- 
ploye, with no interest whatsoever in the employer 


2—In the absence of an expressed contract to the contrary, ownership to inventions 

made by an employe who is specifically employed to make the invention vests in the 
Ownership of J employer, with no interest whatsoever in the employe, because the employe, upon mak- 
invention ) ing the invention, did no more than he was specifically employed to do 


2—In the absence of an expressed contract to the contrary, Ownership to inventions 

made by an employe arising out of, or made in connection with, the employe’s duties, 

which duties are not specifically that of inventing or developing inventions, and 

where the employer’s materials are used to perfect the invention, vests in the employe: 
with an implied license or “shop-right” to the employer 

. 
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OW do noise levels in different modes of 

transportation compare? With the intense 

interest that is developing in the reduction 
of noise in machinery of all kinds, a comprehen- 
sive study that has been made in this field is 
especially noteworthy. The compilation, as dis- 
closed by the accompanying chart, was made by 
P. R. Bassett and S. J. Zand, of the Sperry Gy- 
roscope Co. Inc., and was presented as part of 
their paper on “Noise Reduction in Cabin Air- 
planes,” before the aeronautic division of the 
American Society of Mechanical Engineers. 


Grades of Comfort Indicated 


The method of determining the various noise 
levels is unique; decibels as measured on a noise 
meter are plotted against masking time of a tun- 
ing fork. Readings include every form of trans- 
portation from sailboat to open-cockpit plane, 
and grades of comfort are indicated approxi- 
mately at the right of the chart. 

From the curve it will be noted that a Curtis 
Condor plane traveling at 140 miles per hour is 
in the region of trains and trolley cars as re- 


Combating Noise in Machinery 






gards noise levels. In their paper the authors 
list some of the innovations incorporated in the 
basic design of this plane which contribute to 
quietness. Location of the propeller was chosen 
so that its plane passes between the cockpit and 
the cabin proper, intersecting the radio compart- 
ment. This room is separated from the cabin 
by a bulkhead treated with an acoustical mate- 
rial, and a fully gasketed door. Engines are 
mounted on shear type rubber shock absorbers. 
Windows are floating; glass is lighter and its 
vibration damping coefficient is ten times high- 
er than ordinary safety glass. Therefore the 
windows do not “‘sing.’’ Cabin framework is in- 
sulated from the main structure by means of a 
felt shock absorber. Asbestos gaskets are em- 
ployed to insulate the clamps of the exhaust 
manifolds, tuned to unison. 

Attention was given to all details and the re- 
sult was a noise level of about 78 decibels, at 
cruising speed of 145 to 150 miles per hour with 
four passengers and no baggage. Fully loaded, 
the noise level dropped to about 76 decibels at 
150 miles per hour or no more than in the aver- 
age railroad car at 60 miles per hour. 
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(A Manual handling of cleaning materials is 

eliminated in this tumbling barrel. Passages 
of patented design automatically transfer stars to 
central section when drum is rotated in tumbling 
direction and return them to end sections when re- 
versed. The barrel, fabricated by welding, is made 
by N. Ransohoff Inc. 


(B) Blade supports on Delta Mfg. Co. bandsaw are 
double-seal ball bearings, while similar bearings 
are used for wheel mountings. Smoother tilting 
action and stronger table mounting is achieved by 
running the saw slot to side of table, permitting the 
use of trunnions on each side of the blade. 


Design Fe 
in New Ma 


Pictorial Presentation of Recently j 
from the Standpoint of Desic 


(C ) Lubrication is automatic in vertical plunger 

hydraulic pump of John Robertson Co. Plungers 
of rust resisting steel are guided above and below the 
plunger packings by bronze guide bushings. Drive 
pinion is cut integral with roller bearing-mounted 
pinion shaft. 


(D) Quieter and longer life helical type gears for 
important drives have been adopted by Ohio 
Power Shovel Co. in its new shovel. Gearcase and all 
supports are cast integral in one-piece steel casting 
used for frame. Roller bearings are employed at all 
vital points. Hoist clutches of special design give the 
operator the ‘‘feel’’ of the work. 





( E) Vertical turret lathe by Bullard 
hydraulically operated speed 5 
Trip levers permit instantaneous st 
Control of the individual motors 
traverse and rail-raising i$ through p 
limit switches. Pressure lubricatic 


(F) Safety of operator and machine 

top wringer bar i new unit 

Washer Co. A slight pushon the bar < 
rolls are stopped instantly. Pulling 
rolls into motion, locks ¥ger and b 
to correct position. Y8chro-mes 
floating power motors #4 oiliess be 





Features & 
Machines 


Recently Developed Machinery 


it of Design Innovations. 


| lathe by Bullard Co. incorporates 
operated speed shift mechanism. 
instantaneous stopping of feeds. 
jividual motors for drive, rapid 
sing is through push buttons and 
ressure lubrication is employed. 


tor and machine are controlled by 
ar i0 New unit of One Minute 
push on the bar and both wringer 
stantly. Pulling the bar throws 
cks wringer and brings drainboard 
i chro-mesh construction, 
rs and oilless bearings are used. 





(G) Crankshaft of compressor, built by Gardner- 
Denver Co., is of forged steel supported by three 
main bearings of the bronze-backed, babbitt-lined 
type. Oil pipes are eliminated by lubricating with 
pressure feed through drilled passages. Inlet and 
discharge valves are cushioned. 


(H) Unitized construction features Fay & Scott 
strawberry capper which substitutes mechanical 
accuracy and speed for uncertain hand operation. 
Corrugated rubber belts and a stainless steel roll strip 
the cap from the berry. Each unit is driven by a worm 
and gear assembly with ball thrust. 
hopper feed is operated by chain drive. 


Stainless steel 






(J) Absorption of vibration and noise is attained on 
National Equipment Corp. concrete mixer by 
mounting the unit on springs. Another change. is the 
use of self-aligning double-row bearings for drum 
shafts. The unit has a high pressure lubricating 
system, V-belt drive and thread-lock fastenings. 


(K) Bottom roll is placed far back of top roll and 
raised so that the operator cannot catch his 
hand, on the dough brake of J. H. Day Co. Direct 
connected roller chain drive gives quiet operation. A 
one-piece frame casting completely encloses working 
parts, including the motor. Note the “streamline” 
effect. 
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Proper Appreciation of Engineering 


Must Be Fostered 


TEPS are being taken by American Engineering Council at 
Washington to gain increased recognition and salaries for en- 
gineers working on projects sponsored by government 

emergency relief agencies. It is a sad commentary on the engineer 
and on engineering societies that wages paid technically trained men 
under C.W.A., for example, have been much less than those of 
laborers. And the situation is becoming worse, with little or no ap- 
parent result from the efforts of organized engineering societies to 
find a remedy. 

One of the contributory causes of this condition, in good times 
and bad, is the yearly influx into the profession. As shown by David 
L. Fiske in an article in Civil Engineering, there has been during 
the past 40 years an increase of 216 per cent in the number of engi- 
neers between the ages of 25 and 64, as compared with population 
growth. During this same period the medical profession decreased 
23 per cent and lawyers five per cent! Granted that there has been 
good reason for a large increase in the number of engineers, it is 
questionable whether the best interests of the profession will be 
served by continuing expansion in numbers at the same dispropor- 
tionate rate. 

Would it not be more commensurate with the rigorous training 
of engineers to endeavor to limit the future increase to more normal 
growth and thus make possible the raising of the engineer’s status 
and salary as well as the market price of engineering materials and 
services? 


Keep in Touch! 


T IS estimated that several hundred new machines or new models 
of machines are introduced in this country every month. All of 
these are basically similar, yet each involves mechanisms and mate- 
rials peculiar to its'type about which designers of other machines 
often have only scant information. 

Among the qualifications of the ideal designer—if he could be 
found—would be a thorough knowledge of exactly what was hap- 
pening in design in his own field and a fairly complete grip of innova- 
tions and changes introduced in machines for other industries. But 
such particulars are not easy to obtain. 

This is the reasoning behind the pictorial feature on the pre- 
ceding two pages. MACHINE DESIGN is planning a series of these 
features to bring to readers in illustrated and summarized form the 
latest information available on new methods, materials and parts as 
incorporated in recently designed machines. 
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PROFESSIONAL VIEWPOINTS 


Machine Design Welcomes Letters Suitable for Publication 


Investigating Cylindrical Bodies 


To the Editor: 


TRESSES in thick cylinders are a factor in 
machine development that often requires 
considerable attention of designers. If a 

cylinder is subjected to a uniform pressure over 
its inner or outer surface, there results a stress 
in the walls. This stress is ordinarily assumed 
to be uniform for cylinders with thin walls, but 
it varies with the radius as shown in the accom- 
panying figure, the curve C representing the 
stress plotted against the radius. 

Cylinders with closed ends have a longitudinal 
stress induced in the walls because of the pres- 
sure on the ends, this stress combining with the 
tangential stress. The stress equation, known as 
Clavarino’s equation, for the general condition 
of both internal and external pressures, giving 
the stress p at a section r units from the center, 
and neglecting the supporting effect of the ends, 

7, *w,—71,?w,+ 4r, *r,?(u,— w,) /r* 
p= 3(r2—1,) 





where r, 7; and r, are measured in any common 
unit as are also p, w, and w,. Usually the appli- 
cation of Clavarino’s equation is to cylindrical 
vessels subjected to high pressure on the inside 
only, in which case w, is zero. In case the pres- 


sure happens to be on the outside only, w, is zero. 
Cylinders with open ends are encountered in 
hubs and hollow shafts subjected to pressures 
resulting from force or shrink fits. Generally 
the pressure acts upon only one surface of the 
cylinder, a noted exception being a gun upon 
which are shrunk a number of jackets. The gen- 
eral stress equation for cylinders with open ends, 

known as Birnie’s equation, is 

or, *0, — 2r, 0, + 47, 7,( 0, — v,) /r* 
= +set—7 





The chart on page 38, combining in one figure 
graphical solutions for both formulas, is unique 
and entirely new. It is based upon the fact that 
the pair of values (7,,w,), (7,,w,), and (r,p) 
each determines a point. These three points lie 
on a straight line, enabling one to solve by align- 
ment for any one of the six quantities r, 7,, T,, p, 
w,, w, if the other five are known. 

In using the chart, it is well to use such a fac- 
tor as the r’s that the inner radius becomes 
’,=2, thus separating as far as possible the 
points determined by (r,,w,) and (r,,w,) and in- 
creasing the accuracy of the reading. Thus, if a 
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cylinder with open ends has an inner radius of 4 
inches and an outer radius of 6 inches, an in- 
ternal pressure of 4600 pounds per square inch 
and an external radius of 1200 pounds per square 
inch take r,=2, r,=3, w,=—4.6, w,=1.2 and we 


see that p varies from 9.17 when r=2, to 4.64 

when r=3. Hence the stress (tensile) varies 

from 9170 pounds per square inch at the inside 

of the cylinder of 4640 pounds per square inch. 
—O. E. Brown, 

Cleveland 


In cylinder walls 
the stress varies 
with the radius 


ae 


Study Operating Conditions! 
To the Editor: 


OUR editorial in the February issue emphas- 

izing the wisdom of machine designers being 
permitted to obtain first hand information by 
visiting potential user’s plants and seeing the 
actual service conditions under which a machine 
must operate is a most timely one. Few de- 
signers are offered such opportunities, and then 
their superiors often wonder why so many al- 
terations must be made after installation of the 
machine. The expense of such visits often is not 
approved because it is difficult to measure the 
results to be derived. 

The next best procedure is for the alert sales- 
man or sales engineer to obtain all the informa- 
tion possible concerning the service expected 
from equipment to be purchased. He should 
make notes of all conditions surrounding the 
proposed installation. If the new machine re- 
places obsolete equipment, he should secure a 
list of the disadvantages of the latter. ~ 

—C. E. SCHIRMER, 
Springfield, O. 
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OPICS 


ESTS recently conducted by the army air 

corps reveal that the new high speed types 

of transport planes are twice as strong as 
the slower equipment they are replacing. Planes 
tested included a ten-passenger Boeing air liner 
which cruises at a speed of 171 miles per hour. 
Its body was subjected to tremendous loads and 
did not break under loadings 60 per cent greater 
than the maximum allowed under the safety re- 
quirements for these planes. Fifty tons of lead 
used to weight the body had no damaging effect; 
two additional tons were required to break it. 
Tests on the wings showed that they could with- 
stand weights of about 36 tons, 20 per cent above 
the minimum requirements. 


* 1K * 


Standardization and Research Work 
Draws Engineering Attention 


CTIVITIES during A. S. T. M. committee 

week in Washington March 5 to 9 warrant 
the attention of engineers. There were about 
155 meetings including main committees, sec- 
tions and subcommittees. Registrations num- 
bered 600. A great deal of interest was noted 
in the extensive standardization and research 
work which the various groups have underway. 
Several of the committees offered proposed 
standards and a number of important specifica- 
tions and test methods which have been in the 
tentative stage were recommended to be adopt- 
ed as standard. 


* * * 


Alloy Valve Inserts Are Assembled 


in Dry Ice Process 


UPPLEMENTING the brief discussion on the 
use of dry ice for contracting metal parts to 
provide tight fits (M. D. May, 1933, p. 17), it is 
interesting to note that many automobile, in- 
dustrial and marine engines now are fitted with 
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hard, tough cast alloy valve seat 
inserts shrunk in by this process. 
The method has been adopted as 
standard practice. 
The rings are shrunk about 
0.0025-inch, then measuring from 
0.001 to 0.0015-inch larger in di- 
ameter than the recessed holes in- 
to which they are to be fitted. Two 
light hammer blows drive them in- 
to place. When the rings expand to normal 
diameter at room temperature, they of course 
become even more tightly fitted in the recessed 
walls. The dry ice method of seating the rings 
eliminates distortion of cylinder blocks. 


Dust Is Controlled at Its Source 
in Rock Excavating Machines 


ILICOSIS, a disease brought on by continu- 

ous inhalation of fine dust, is being thwarted 
by the ingenuity of the design engineer. In the 
March issue was cited a case where a battery of 
machines for pulverizing ground silica rock was 
eliminated by a new unit which removes condi- 
tions endangering the health of workmen. Wal- 
demar Kaempffert writing in the New York 
Times calls attention to a rock excavating device 
which controls dust at the source. A metal cham- 
ber encloses the drill steel at the hole. As oper- 
ations proceed dust is sucked out on the vacuum 
cleaning principle. The apparatus subsequently 
cleans the air taken from the hole. 


% * * 


Oil Burner Manufacturers Concentrate 


on Design and Merchandising 


PTIMISM and business activity marked the 

recent national oil burner show and con- 
vention of the American Oil Burner association 
in Philadelphia. Exhibits, spread out through 
126 booths, revealed that the industry is concen- 
trating its attention on design and merchandis- 
ing. That manufacturers are Keenly designed 
conscious was amply evidenced by the modern- 
istic, Century of Progress flair in both line and 
color of the units. Because major engineering 
problems, relating to silent operation and 
trouble-free mechanisms have been combated 
with successful results, efforts now seem to be 
directed more toward improved appearance. 
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LOSELY identified with important developments in the 
welding industry, Everett Chapman needs no introduc- 
tion to engineers. His success in the photoelastic meth- 

od of studying welded design has won widespread attention. 
With Lukenweld Inc., Coatesville, Pa., he now holds the post 
of vice president. His elevation to this position was an- 
nounced recently. 

Mr. Chapman joined the Lukenweld organization, a di- 
vision of Lukens Steel Co., early in 1930 as director of engi- 
neering and research. Since then he has been credited with 
the responsibility for that company’s engineering achieve- 
ments in the application of welded steel construction to diesel 
engines, presses, planers, lathes and other machinery and 
equipment. 

Remarkable accomplishments of a man whose career 
virtually has only begun have refiected his firm grasp on in- 
dustrial problems. After graduation in 1924 from the Uni- 
versity of Michigan with a master’s degree in physics, he 
taught electrical engineering at Purdue university. Subse- 
quently he joined the Lincoln Electric Co., Cleveland, to en- 
gage in experimental research and development. 

In addition to his record in industry, Mr. Chapman has 
been extremely active in technical society work. 
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EMBERS of the American Society of Heating and Venti- 
lating Engineers have chosen a man of 40 years experi- 

ence to head their organization. 
who has served as chairman of the committee on research, 
has been a member of the council for eight years, and held 
the offices of first and second vice president before becoming 
chief executive. Mr. Haynes is a native of Middleburgh, N. Y. 
As a young man he taught school several years before 

His earliest adventure in the 


He is Charles V. Haynes 


starting on a business career. 
mechanical field came when he installed the first steam kiln 
for drying hoops. During his many years in manufacturing 
and distributing boilers, radiators and steam heating equip- 
ment, he has been interested in the general development and 
improvement of these devices and has patented vapor and 
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EVERETT CHAPMAN 





modulating valves. Piva 
Following his service in the supply field, Mr. Haynes “on 
spent a number of years with the Wm. H. Page Boiler Co. char 
and the American Radiator Co. before returning to the sup- 
ply business in Philadelphia. Later he formed a h ‘ting J 
specialty firm and in 1922 joined the Hoffman Specialty Co. of tl 
where he became vice president and general sales manager. with 
CHARLES V. HAYNES In 1917 he was made a member of the Society which he now ra 
or] 


serves as president. 


Macuine Destan—April, 1934 









In 
ng 
ip- 
nd 
nd 


tion a 


N. Y., in 1909. 


Early experience included four years as apprentice in 
toolmaking, machine shop practice and drafting at Russell, 
Burdsall & Ward Bolt & Nut Co., Port Chester. There he 
received the groundwork for his knowledge of the manufac- 
ture of bolts, nuts and kindred products. In 1912 he went 
to Cleveland where for a period of 15 years he was associated 
with the late S. D. Latty of the Kirk-Latty Mfg. Co., sub- 
sequently consolidated with Lamson & Sessions Co. In the 
merged organization Mr. Horton was made assistant director 
of operations under Maj. R. H. Smith. 

Technical society affiliations include the Society of Au- 
tomotive Engineers as well as the American Society of Me- 


ESIDES holding many patents, William M. Horton has 
peen responsible for notable improvements in machinery 
and methods of manufacturing in the bolt and screw indus- 
try. His leadership in this field finds reward in a new posi- 
s factory manager of the Ferry Cap & Set Screw Co., 
Cleveland. Mr. Horton is a graduate of Port Chester high 
school, Port Chester, N. Y., and of Pratt institute, Brooklyn, 





chanical Engineers. He has served as chairman of subcom- WILLIAM M. HorRTON 


mittee No. 5 on bolt and nut standards of the latter organ- 


ization. 





EASTMAN N. JACOBS 




















O EASTMAN N. JACOBS goes the 1933 Wright Brothers 

medal for his paper “The Aerodynamics of Wing Sections 
for Airplanes,’’ presented before the Society of Automotive 
Engineers last fall. He is engaged in aerodynamic research 
at Langley Field laboratories of the National Advisory Com- 
mittee for Aeronautics, and is a founder member of the In- 
stitute of the Aeronautical Sciences. 

Although he is regularly engaged in work of a scientific 
nature, in the design field his accomplishments include the 
responsibility in whole or in part for the design of various 
pieces of research apparatus. This comprises much of the 
interior structure and equipment in a redesigned variable 
density wind tunnel, a smoke-flow tunnel for making air flows 
visible, and a water tunnel for studying cavitation. Mr. Jacobs 
has outlined and directed the research which recently culmi- 
nated in what is probably the most comprehensive study of 
airfoil characteristics thus far made. 

Born July 19, 1902, in Greeley, Colo., Mr. Jacobs at- 
tended University of California, graduating with honors in 
1924 from the course leading to the degree of B.S. in elec- 
trical engineering. Subsequently, he joined the engineering 
staff of the Pacific Telephone & Telegraph Co. In 1925 he 
became a member of the aeronautical staff of the National 
Advisory Committee for Aeronautics. 


Epwarp S. McPuerson, for the past few years assistant P. A. CoLtins, recently with Bendix Brake Co., now is in 








chief engineer of Hupp Motor Car Corp., Detroit, has re- 
signed and joined the staff of O. E. Hunt, vice president in 
charge of engineering, General Motors Corp. 

Jackson H. Presstey has been appointed chief engineer 
of the Zenith Radio Corp., Chicago. He has been connected 
with the radio industry since its inception and at one time 
was identified with the radio laboratories of the U. S. Signal 
Corps. 
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charge of experimental engineering at Chevrolet Motor Co. 
R. S. Plexico, formerly with Willys-Overland Co., has joined 
Chevrolet as special engineer on chassis units, 
K * ca 

Dr. Lewis B. STILLWELL, New York consulting engineer, 
recently received the Lamme medal of the American Insti- 
tute of Electrical Engineers. Award was made for his dis- 
tinguished career in connection with design, installation 
and operation of electrical machinery. 
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Feb. 1933, 27.5—Feb. 1934, 1048 Feb. 1933, 59.4—Feb. 1934, 74.7 
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REEVES COMBINES QU@ x 
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positive at all speeds—no slippage, 
regardless of fluctuations in the load. 


INFINITE...Provides any desired op- 
erating speed between pre-determined 
high and low limits. 


ACCURATE... Absolute precision 
in speed selectivity—even to fractions 
of r.p.m. 


WIDE-RANGE... Correct sizes, de- 
signs, speed ratios and controls for all 
requirements. 


COMPACT... Horizontal and verti- 
cal models (unit motor mounting 
optional) save space. 


PROVED.. .Verified by 80,000 in- 
stallations; endorsed by builders of 
900 different REEVES-equipped 


machines. 


NATION-WIDE...Engineering fa- 
cilities throughout U. S., Canada, and 
many foreign countries. 








POSITIVE. . . Delivery of power is 
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THESE ESSENTIAL FEATURES 
























¢ of the variable speed transmission 
and leaders in the specialized field of industrial speed reg- 
ulation, REEVES engineers have devoted many years to 
making the REEvES Variable Speed Transmission the 
highly perfected unit it is today. . . . Every feature of the 
REEVES Transmission—including basic design and con- 
struction—has been /ime-tested in exacting service. A// of 
the many REEVES improvements have come from practical 
knowledge. . . . Now standard equipment on more than 
900 different types of machines. May be applied easily and 
compactly to machines you build. REEVES internal o perat- 
ing mechanism may be made integral part of any design. 
Write REEVES engineers for facts on any type application. 


REEVES PULLEY COMPANY, Columbus, Ind. 


Please send copy of Catalog H-99, contain- 
ing 74 pages of valuable information on 
machine speed regulation. 4-34 
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NOTEWORTHY 
PATENTS 


OTATION of a take-up reel so that tape from 

a punching machine is maintained under 
is ac- 
complished in patent No. 1,937,499 issued to Ar- 


a substantially constant tension 


thur H. Adams and assigned to General Cable 
Corp. The perforated tape is delivered to the 
take-up mechanism from the ironing or feed 
rolls 31, Fig. 1, passing around an idler 61’ be- 
fore being delivered to take-up reel 62. 

The reel is supported upon drive shaft 63 




































































Fig. 1—Constant pressure is maintained on tape 
being delivered from perforating machine 


driven from power shaft 33. A band type drive 
clutch drum 65 is secured to reel shaft 63 and 
the reel itself is mounted upon a roll supporting 
member 66 supported on bearing 67 so that it is 
freely rotatable with relation to shaft 63. A pin 
68 mounted in the lower face of reel support 66 
extends downwardly through slot 69 in an inter- 
mediate control drum 70 and has its lower end 
connected to one end of a clutch band 71 which 
extends around the lower driving clutch drum 
65 and is connected at its opposite end to pin 72 
secured to the intermediate control drum 70. A 
spring connects pin 70 to pin 72, tending to exert 
driving pressure in the clutch band. 

A brake band 73 surrounds the intermediate 








control drum 70 and is connected at one end to 
pin 74 mounted on the machine frame, and at 
its other end to one arm of lever 75 pivoted at 
76 to the machine frame and supporting on its 
other arm the idler roller 61’. Spring 77 tends 
to draw the lever into brake releasing position 
while any increased tension on the tape tends 
to swing the lever so as to apply the brake band 
73. 

In normal operation, reel 62, supporting mem- 
ber 66, intermediate control] drum 70 and the 
driving clutch drum 65 rotate together through 
the pressure of the clutch band on the drum 65. 
Should pressure be exerted on brake band 73 
through action of lever 75, control drum 70 
would be slowed down to a stop, the end of the 
slot in this drum would contact pin 68 and 
would operate against the spring to release the 
pressure on clutch band 71, thus permitting the 
reel and associated parts to slow down until 
such time as the pressure on the brake band is 
released. The intermediate drum 70 permits the 
action of the spring to bring pins 68 and 72 
again into proper relative position and thus 
cause pressure to be exerted on the clutch drum. 


DEFINITE and certain length path through 

which moving picture film with its sound 
striata may be threaded so that an exact length 
of film is disposed between the light aperture 
and sound aperture is insured by a film thread- 
ing mechanism patented by Augusto Dina and 
assigned to International Projector Corp. This 
exact length is made necessary by the distance 
between the two apertures in the speaking- 
movie projector and the necessity that as a 
given picture section is framed in the projection 
light aperture, the corresponding sound portion 
of the film is framed in the projection sound 
aperture. 

The patented mechanism, obviating possible 
errors in judgment of the operator, works en- 
tirely by leverage. As shown at the right of Fig. 
2, the film, as normally is the case, travels from 
the upper magazine down around roller 24 to 
form loop A, and then through the trap formed 
by gate 10 and door 11. Passing around intermit- 
tent sprocket 26 it forms loop B with the lower 
feed sprocket 27; then it forms loop C and 
passes through the trap formed by gate 22 and 
door 23 which is the sound trap. After this it 
forms loop D and passes around take-up sproc- 
ket 29. 

The system employed 


comprises lever 30 
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TRAINS 


| brings SPEED with SAFETY 


OVING units, whether they are railroad trains 

or machines in Industry must be linked to 
human intelligen. e. Modern railroading depends 
on communication for fast, accurate control. In 
Industry the vital link is Motor Control. 


Being the vital link in the mastery of man over 
machines, Motor Control is far more important 
than either its size or cost indicates. It is a factor 
in the speed and dependability of production, the 
quality of workmanship, the cost of power and 
maintenance, the safety of men, motors and ma- 






















chines. 


Wise builders of motor-driven machines never 


The designing and building of 
Motor Control is a separate and 
distinct division of electrical en- 
gineering. The place to go for 
consultation and advice on Motor 
Control problems is to a control 
specialist. Cutler-Hammer indis- 
putably qualifies as such a special- 
ist. Your problems will be wel- 
comed here. A letterhead request 
brings the C-H Catalog. 
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lose sight of this important fact. They see Motor 
Control as much more than a small, low-cost unit 
in their designs. They recognize Motor Control as 
the one link between human intelligence and ma- 
chine performance. They refuse to hazard the con- 
sequences of indifference toward Motor Control. 


Standardize on Cutler-Hammer Motor Control to 
insure the performance of your machines and to add 
another sales feature at no expense. You, too, should 
call in C-H engineers while designs are in the blue- 
print stage. CUTLER-HAMMER, Inc., Pioneer 
Manufacturers of Electric Control Apparatus, 1310 
St. Paul Ave., Milwaukee, Wis. 


~ % CUTLER HAMMER 


The Control Equipment Good Electric Motors Deserve 





(B-219) 
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POINTS OF 
SUPERIORITY 


Olina closely-fitting felts, providing extra 
protection. 


(2)€ffective labyrinth, formed by felt seal and 
rel Koh ect-Melelol lal macta-s31-1¢ Ml alal-lmalal: p 


ORC removable in its entirety — for inspection, 
cleaning, or renewal of felt if needed. 


Olan T-Yo] MALTA colalilal-M cham lalalclamelalcmmel hicts 
rings and therefore not exposed to injury. 


ONuIcG solid inner and outer rings, with maxi- 
mum contact on shaft and housing, make 
inserts in housing unnecessary and militate 
against slippage, looseness; and escape of 
lubricant past outer ring. 


Olemiey ring can be clamped on both faces. 


ZA self-contained all-steel unit; construction as- 
suring dimensional exactness and quiet running. 


eter capacity ample for long periods of 
service. 


Write for the Catalog, describing this 7000 Series 
' GreaSeal” Bearing, together with the comple- 


mentary line of adjusting springs, felts and washers 





_ FELT~ PROTECTED 


4 PATENTED > 





NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 











which has a roller 31 at one end. The other eng 
is connected to link 32 connected to the upper 
end of another lever 33 which is pivoted at 34 
and has at its further end roller 35. To this eng 
of lever 33 there is connected link 36, the other 
end of which is connected to lever 37 pivoted at 
38. The opposite end of lever 37 has roller 39. 





Fig. 2—Leverage system permits exact proportioning of 
of film in sound movie projector 


The lower end of lever 30 is connected by link 
40 to door 11 so that as the door is moved the 
lever system is actuated. This actuation is such 
that when the door is closed the lever system as- 
sumes the position shown at the left in Fig. 2 as 
contrasted with the right view showing the door 
open. Movement of door 11 is controlled so that 
it is locked in place at each end of its travel. 
The patent is designated as No. 1,949,457. 


O METER automatically the flow of water 

in proportion to the external water pres- 
sure in an electric water heater and to control 
the current so that there will be no danger of 
burning out, Lee B. Green has secured patent 
No. 1,938,327, assigned to Globe Machine & 
Stamping Co., on a combined pressure regulator 
and switch. When the supply of liquid through 
pipe 47 is shut off or is at a pressure below that 
for which spring 26 is adjusted, this spring 
flexes the diaphragm downwardly, left of Fig. 
3, so that washer 20 closes the upper end of up- 
right body bore 2. This is the entrance end of 
the outlet passage. When this action takes 
place the upper part of groove 53 in valve 
plunger 18 is entirely housed by a part of the 
cylindrical bore in which this plunger slides, 
thereby affording a second seal against leakage 
of liquid from the inlet to the outlet. 

As soon as liquid under suitable pressure is 
admitted, the upward pressure on the dia- 
phragm will raise it; and as soon as a part of 
the upper wall of the oblique plunger groove 58 
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WOULD ORDINARY JOINTS 
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Oxwelded Joints Held 
the Where Others Failed 

































as- 
as _ this 3,000-gallon, aluminum gas- 
or oline-truck tank took the road, nobody 
lat knew it would land in a ditch six months 
later—with the results shown in the second Oxwelded aluminum gasoline-truck tank before and after the 
illustration! Yet it did, and the oxwelded accident. Not a welded joint failed. 
joints were put to as severe a test as anyone 
er could ask. 
28- Being bent double for thirty inches didn’t If such extra strength would improve your 
p destroy the oxwelded joints a bit. Though product, let The Linde Air Products Com- 
0 " : 
the tank was fully loaded, not a leak devel- any explain oxwelding’s many other benefits 
nt y pany exp ~ y 
& oped. But the trailer’s tank, which was not to you. Twenty years’ experience in apply- 
or oxwelded, split wide all along the longitudinal ing oxwelding to every type of product has 
: seam ... which proves, about as well as any- _— given this company a fund of data which may 
; thing can, that oxy-acetylene welded joints bejust what you are looking for. It will pay you 
9. give a product the extra strength it needs in _ to find out. No obligation is involved—so write 
p- times of trouble. or "phone today to the nearest district office. 
of 
28 
ve FOR alge: District Office 
f ieee =6oTHE LINDE AIR PRODUCTS COMPANY ,,.. ee re ork 
Baltimore El Paso Philadelphia 
8, Unit of Union Carbide and Carbon Corporation Birmingham Houston _ Pittsburgh 
e Boston Indianapolis St. Louis 
126 Producing Plants UCC 627 Warehouse Stocks enol pony _ maa 
is IN CANADA, DOMINIONTOXYGEN COMPANY, LTD., TORONTO — mesa Ae mag 
1- 
yf 
3 LINDE OXYGEN PREST-O-LITE ACETYLENE OXWELD APPARATUS AND SUPPLIES UNION CARBIDE 
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PATENTED 


GARLOCK 
CHEVRON 


adjusts itself 


automatically 


Garlock Chevron Packing permits free operation 
without leakage and with minimum friction— 
even under severe service conditions. 


As the pressure increases, Chevron Packing auto- 


matically tightens . . . as the pressure decreases, 
the packing eases off without re-adjustment of 
the gland. 


Our Engineering Department will be glad to 
assist you in designing stuffing boxes to accom- 
modate Chevron Packing or other Garlock Pack- 
ings. Call upon us at any time. 


THE GARLOCK 
PACKING CO. 


PALMYRA, NEW YORK 


In Canada: 
The Garlock Packing Company 
of Canada, Limited, 
Montreal, Quebec 








Ci. ae On Ge 
OTT AGT, Contriolled 


PACKINGS 




















is at higher elevation than washer seat 1p 
liquid will flow through this groove into annular 
passage 2B, bore 7 and outlet 8 to the heater, Ag 
liquid pressure increases, the upper end of the 
groove will be correspondingly raised, thereby 
increasing the effective area of the liquid passage 
until the plunger is in its midheight position jp 
which the groove presents effective cross gee. 
tions of equal area both above and below anny- 
lar flange 6. This permits liquid to flow past the 
valve at the rate for which the heating member 
of the unit is designed. 

However, if liquid pressure becomes stil] 
greater, the resulting further lifting of the 
diaphragm and the valve plunger will decreage 
the area of the opening at the lower end of the 
groove, thus reducing the fiow past the valye 
with an excess of pressure. With an unduly 

















Fig. 3—Both flow of water and electric current are con- 
trolled automatically 


high pressure, the diaphragm will flex upward- 
ly until pressure member 21 engages stop ele- 
ment 13A on the cover, halting further lifting. 

To afford a corresponding circuit control, the 
upper stem is adjusted so that with the dia- 
phragm flexed downward by the spring in the 
valve closing position shown at the left of Fig. 
3, contact members 30 and 38 are spaced from 
each other by a distance about one-half the &x- 
tent of vertical movement permitted to the 
plunger. Then when the plunger and stem as- 
sembly is raised even less than that of the mid- 
point, the contact members will engage to close 
the circuit and the yieldable mounting of the 
upper contact member will allow this member t0 
raise a correspondingly greater extent while 
holding the circuit closed. However, engagé- 
ment of presser element 21 with shoulder 134 
limits this raising so as not to overstrain the 
spring associated with it. 
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| - LINE SHAFT-A 
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2 MACHINES i2 MACHINES 
CONSUMING I25H.P. CONSUMING i25H.P 
WHEN ALL ARE. IN ) amen: : WHEN ALL ARE IN 
OPERATION , : ae OPERATION 
THIS BALDWIN-DUCKWORTH CHAIN DRIVE OPERATES BOTH 
LINE SHAFTS FROM ONE MOTOR, WHEN FULL QUOTA 
OF MACHINES ARE NOT IN OPERATION 


CLUTCH —> 








-¢ HE SAVED 125 H.P. 


— 

V2, 
This plant manager had two batteries 
of different machines which were 
operated from two parallel lineshafts 


driven by 125 H.P. motors. Sometimes 

all the machines were in operation 

at once; usually half or even fewer. 
How to operate the busy machines in both batteries 
with one motor? He solved it very neatly by installing 
an inexpensive Baldwin-Duckworth Triple Chain Drive 
connecting the two shafts. (See diagram). The result: 
Tremendous power cost saving, reliable operation, 
minimum cost and installation expense. 


Maybe an adaptation of this idea would save you 
money too. We have accumulated a great deal of data 
on the correct selection of machine finished roller 
chains and sprockets for all power transmission work, 
and are in a position to furnish expert engineering 
advice to any plant wishing to consider installations. 
Much of this is contained in our new roller chain book. 
Better send for a copy if you haven’t one. 


BALDWIN-DUCKWORTH CHAIN CORPORATION 


365 PLAINFIELD STREET SPRINGFIELD, MASS. 


DUCKWORTH 


and Worcester, Massachusetts 
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ORDER YOUR 
SPROCKETS FROM A 
SPROCKET SPECIALIST 


Cullman — sprockets 
are made on machines 
especially designed for 
sprocket manufacture 
. .. by an organization 
that has specialized in 
this field for twenty- 
five years. 


Accuracy is the slo- 
gan in the Cullman 
plant . .. accuracy in 
transmitting the order 
to the shop... ac- 
curacy in manufacture 

accuracy (and 
promptness) in ship- 
ping the product. 


That is why many 
manufacturers have, 
year after year, found 
Cullman a dependable 
source for all their 
sprocket requirements. 


If you use sprockets, 
you should have the 
Cullman Sprocket 
book . . . 125 pages of 
data and information 
on sprockets and 
chains. 





Cullman Wheel Co., 1356 Altgeld St., Chicago, IIl. 
Send me the Sprocket Book. 










50 





CULLMAN SPROCHETS 


New 
Materials and Parts 


Coupling Is Self-Aligning 



















































RUNNION end-type rollers retained in the 
inner area of the outer race by two roller 
retainer washers which are knurled oye 
the ends of the outer race and maintained ip g 
rigid and fixed position, are used in the new bear. 


Self-contained bear- 
ing is designed to 
operate on hard- 
ened and ground 
shafts. An inner 
race can be ob- 
tained if necessary 





ings announced by Roller Bearing Co. of Amer- 
ica, Whitehead road, Trenton, N. J. Hardened 
steel plates are interposed between the end rings 
and the ends of the rollers to serve the dual pur- 
pose of definitely locating the position of the 
rollers and resisting wear. 








Pyrometer Is of Compact Design 


EVELOPED for incorporation in the ma- 
chine to be checked, the Hold-Heet pyron- 
eter of Russell Electric Co., 332 West Huron 


Pyrometer exten- 

sion leads may be 

be attached to the 

top, the bottom or 

either side of the 
case 





street, Chicago, enables an instantaneous at 
curate determination of the operating tempera 
tures whenever this knowledge is desired. The 
pyrometer, shown herewith, is permanently 





mounted in a position that is not subject to the 





Macuine Destgn—April, 1934 M 
ACHID 


CONTINUOU 
2100 FEET LONG 


nine stands of rolls. Yet so precise is 
the control that rolling speeds of 700 feet 
per minute can be attained. 


Illinois Steel Company’s new 96” Con- 
tinuous Plate Mill represents the last 
word in the control of rolling operations 
to assure a high degree of accuracy 


in size and finish. 


The mill is more than a third of a mile 
long—from soaking pits to the last of the 


Silinnis Steel Cumpany pp, 





MILL 


The mill has a capacity for plates up 
to a width of 84 inches, a length of 140 
feet, and in thicknesses from one-eighth 
inch up. 


SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


Chicago, Illinois A )| 


208 South La Salle Street, 


Noirs 


LATE 
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G. P. & F. 
Stampings 


G. P. & F. offers more 


than just the use of a 


lot of presses 


i P. & F. offers you 53 years of stamping 
experience — under one management. That 
means reserve knowledge to call upon — knowl- 
edge of every possible short cut. 

G. P. & F. experience means uniform quality — 
minimum machining costs in your assembly 
department. It means economy in die costs; 
frequently G. P. & F., because of their vast ex- 
perience and large tool equipment do not have 
to start dies “‘from scratch’”’. It means accurate 
cost estimates — no surprises. 

Although this experience is the chief reason 
for bringing your stamping problems to G. P. & F. 
— and bringing them early — the G. P. & F. 
plant is also an important reason. This 19-acre 
plant, filled with the most modern stamping 
and forming equipment, far exceeds 
the facilities any one manufacturer 
could afford to maintain. 

Take advantage of G. P. & F. ex- 
perience and facilities. Start by writing 
for the idea-inspiring booklet ‘‘In 
Harmony with Modern Progress’’. 


GEUDER, PAESCHKE & FREY CO. 


Sales Representatives in Principal Cities 
in All Parts of the Country 
1417 W. St. Paul Ave., Milwaukee, Wis. 
364 W. Ohio St., Chicago, IIl. 












heat of the machine. No connection leads are 
employed, and the No. 6 gage thermocouple ex. 
tends direct from the meter to the point where 
temperatures are to be measured. The hexg. 
gonal aluminum case is so designed that the 
pyrometer extension leads may be attached tg 
the top, the bottom, or either side of the cage. 





Electronic Units Measure Time 


LECTRONIC timers which measure a preset 
length of time and close or open contacts 
for that time after the initiating impulse givey 
from a push button, foot treadle or cam-operated 
switch have been developed by Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. The 











Timing is vari- 
able by means 
of a_ coarse 
and fine adjust- 
ment in timers 
which meas- 
ure a predeter- 
mined period 





time measured by the control, shown herewith, 
is continuously adjustable from 1/10 to 45 see- 

Timing is variable by means of a coarse and 
a fine adjustment. The coarse adjustment con- 
sists of a tap switch for changing connections to 
fixed resistors. The fine adjustment is a wire 
wound potentiometer. 





Rubberized Fabric Employed 


AIRLY large misalignments are _ accom- 
modated by the Flex-Align coupling an- 
nounced by Baldor Electric Co., 4357 Duncan 


Rubberized fabric forms 

the driving members in 

vibration absorbing coup- 
ling 





street, St. Louis. This new coupling, show? 
herewith, is also vibration absorbing and univer- 
sally flexible. The special rubberized fabric driv- 
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“| How the RIGHT Motors 


hexa- 


* Solved the Drive Problem 









Case, 
of This Modern Mill 
AIR INTAKE 
AIR INTAKE 
reset 
tacts 
siven 
‘ated 
Ouse 
The 
ith, —_— 
$eC- AIR EXHAUST 
and iN in i/| ih 
on- Fe - RM cd i | 
; to Z "Te 
ee HIS new attrition mill, built by Sprout, Waldron 
& Company for pulp-grinding service, is driven by 

G-E totally enclosed, separately ventilated motors. 

The ventilating air, maintained at constant pressure 

within the motor housings, excludes the moisture and 

the corrosive fumes which surround the drive. 

Because of this design, the cumbersome sheet-metal 
m- enclosures formerly used are now unnecessary —elimi- 
in- nated by motors that meet the mechanical as well as . 
an the electrical requirements of the driven equipment. ime 

Thus, space is saved, appearance is improved, main- The Old Way 

tenance is reduced. In similar a et pow snenaee motors were formerly 

used. onl ane id splashing liquids, the motors {5 to be 


protected by bulky sheet-metal enclosures, as shown above. 


For your equipment, too, the right meters, supplied by Even then, they were subjected to the moisture and the 


General Electric, can provide many advantages—save corrosive fumes present 
you money. Why not investigate the opportunities 
} available in the complete G-E line? A specialist at the nearest G-E office will be glad to R 


cooperate in the selection not only of motors, but of control, transformers, wire and cable — in 
fact, your every need in electric equipment. General Electric, Dept. 6B-201, Schenectady, N.Y. 
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F NDURANCE 


Buying for permanence is economy 
in its finest sense » » » Ancient 
Greece knew the secret, and because 
of this knowledge their priceless 
treasures of art and architecture 
have been preserved for all time 
» » » Can you find truer economy 
than is exemplified by the preserva- 
tion of the buildings of the Acrop- 
olis — the Propylaea, the Parthenon 
and the Erechtheum? They prove 
conclusively that the Greeks were 
truly in every sense masters of ma- 
terials and methods » » » In the se- 
lection of tracing papers and -vellums 
the same principles apply. Economy 
not only in cost, but in time and 
effort are factors which should 
influence every purchase. The 
strength, keeping quality, freedom 
from odor or discoloration, tracing 
and blueprinting transparency, sur- 
face, glaze, tooth, thickness, erasing 
qualities, and adaptability for ink, 
pencil or color work —are salient 
features which simplify or compli- 
cate your task. 


@ Send for our generous sample book 
and select the papers which help you 
interpret your ideas most easily. 
Test DIETZGEN papers and vellums 
in your own way, to meet your own 
standards. Let these generous samples 
prove themselves to you. You will 
find a DIETZGEN paper to fit your 
requirements in every price range. 
No cost or obligation, and you will 
be amazed at the difference in results. 


DIETZGEN 


Eugene Dietzgen Co., Manufacturers of Drafting and Surveying Supplies 

Chicago New York New Orleans Pittsburgh 

San Francisco Milwaukee LosAngeles Philadelphia Washington 
Factory at Chicago 











ing members are resilient and all parts are fast- 
ened together, thus eliminating loose parts 
which might rattle. 





Introduces Explosion Proof Motors 


IRECT current, fan cooled, explosion proof 
motors have been added to the line of ex. 
plosion proof equipment being manufactured by 
Louis Allis Co., Milwaukee. Quick and easy in- 


Direct current, explosion proof motors are 
of the fan-cooled type 


spection of the commutator and the brushes is 
made possible by three conveniently removable 
screw caps. The accompanying illustration is 
of a 25 horsepower direct current explosion proof 
motor which operates at 806 revolutions per 
minute. 





Push Button Is Dust Tight 


OR use in connection with remote control of 
automatic motor starters, Electric Controller 
& Mfg. Co., 2705 East Seventy-ninth street, 


Safety lockout push 

button prevents 

operation until the 

machine is ready 
to run 


Cleveland, has brought out a safety lockout push 
button. This push button, shown herewith, is 
for 3-wire low voltage protection installations 
where it is desired to start and stop a motor 
through its magnetically operated starter or con- 
troller from two or more push button control 
stations, at any one of which it may be desired 
to lock the push button in the “off” position to 
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How long will the rotor spin with its de- 


signed efficiency? That’s a question designer 4 


and user alike may well ask. In the long run 
the answer revolves around the bearings. 

It takes more than just a good ball bearing. 
Bearing fit, lubrication and housing design 
are vital. The answers involve more than 
theory. Experience alone can dictate the ideal 
combination. 

Long years of cooperation with motor 
huilders and users in every branch of indus- 
try make Fafnir particularly qualified to 
supply the solution. And the consistent pre- 
cision of the bearing dimensions assures pe1- 
fect duplication of performance whether a 
few or a few thousand bearings be needed. 








Take full advantage of Fafnir’s experience. 
Have our specialists recommend the bearings 
which will assure new motor performance 
for years to come. This service is yours for 
the asking. THE FAFnir BEARING CoMPANY, 


New Britain, Conn. Atlanta. . Chicago. . 
Cleveland Dallas Detroit... 
. Milwaukee . . Minneapolis . . New York 


. Philadelphia. 


«THe Dracon’’ Speaks 
It tells of economies effected 
by bearing engineering in 
every branch of industry. We 
will gladly send you copies. 

Just drop us a line. 





FAFNIR BALL BEARINGS 
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lock on the “stop” side of any of the push byt. 
tons will prevent operation of the motor-driyey 
machine until the authorized person has remoyeg 
the padlock and re-established the control ci. 
cuit. In addition, this push button has been ep. 
closed in a dust-tight and vaporproof enclosure, 


Rotary making it especially suitable for operation in 
dusty or gaseous locations. 


Sail the rails on the Mercury Switch Is Metal Clad 


prevent operation of the motor-driven machine, 

In cases where it is desired, for safety reg. 

sons, to give preference to all ‘‘stop’”’ buttons 

over any “‘start” button, the insertion of a pag 














New Stream-lined Trains ETAL-CLAD mercury switches in a new 
line have been brought out by Jefferson 





HE giant 600 horsepower Winton Diesel Engines that send 








the new U.P. and Burlington Stream-Line Trains sailing Electric Co., Bellwood, Ill. The case of these 
over the rails at speeds of 70 to 100 miles an hour. . . must have P “f ¥ 
constant and unfailing lubrication. Because of their simple new switches, shown herewith, is made of a 
design ... their sturdy construction ... their world-wide repu- 
tation for’ trouble-free service and long life . . - Viking Rotary 





Pumps were selected and installed on these new trains. The 
function of these pumps is to supply adequate lubricating oil 
to the big powered, high speed diesel engines. This is just 
another instance of the wide adaptability of the simple, sturdy 
Viking Rotary Pump. 


Write today for FREE Folder. 


VIKING PUMP COMPANY Specially selected iron used to prevent 


amalgamation is employed for the case 
Cedar Falls, Iowa of this mercury switch 















“THESE BW PRINTS 


LET US CHANGE 
— OUR MINDS. oe specially selected iron which prevents amalga- 
‘ ° mation and which is treated to eliminate corro- 
= sion. Contact is mercury to mercury. The de- 
Corrections and alterations are far easier to sign permits operation through a narrow arc and 
make on a Bruning Black and White Print than the switch is compact. The switches are made 


on a blue print. The white background keeps in capacities up to 15 amperes and in several 


pen or pencil notations from being overlooked. : : 
And the lines on a BW Print are quickly erased styles with one or two leads, grounded or insu- 


— yet a BW Print is a permanent, non-fading lated types, and in a number of sizes. 
record. That's why so many organizations use 
BW Prints for preliminary reproductions, as 
well as for finished prints. 


pra Sage - “4 black and white positives 
—made directly from your tracings. With a ; ; 

simple, inexpensive developing machine you Varied Plys Used in New Belts 
can produce them in your own blue print room, 
as speedily as you now make blue prints. LEXING of the belt over small diameter pul- 


Write us for complete information about BW. leys is facilitated by the unique construction 


BW Product: tected by U.S. PATS. 1821281 i 
~1841653--1891722, BW pdb ole are for exclusive ; employed in the Monobelt manufactured by 


Chastes sieendiiiatdins —_ Alexander Brothers Inc., 406 N. West street, 
aruaes we , Philadelphia. In single ply belts, leather with 4 

Home Office Chicago Office minimum of stretch is used. In double ply 

102 Reade Street 445 Plymouth Court Fi : 
New York City Chicago belts, the pulley side of the belt is made of the 
ns esas” olen same leather as in a single ply, but the outer 
ply is made of more elastic leather, that is, 

leather having more elastic stretch than the it- 


ner ply. This construction is used to reduce il- 







































ternal friction. 908 | 
The belt, made waterproof, is furnished i 94 ( 
only one thickness for each width, thickness 1D Pacific 
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SPRING FAILURES 


THE fact that springs play an important part in almost all machinery 











operation—and that uninterrupted performance depends entirely upon 
their ability to function without mishap—calls for careful and specific 
study of two important factors; correct design and correct application. 


Correct design pertains not only to size and 
shape of the spring—as applying to the variable 
portion of stress—but, also, to load deflection 
characteristics due to any one of several reasons. 
Correct application means perfect coordination 
between spring and machinery designers— 
the development of an improved type of spring 


to eliminate trouble and failure in an existing 


product—or the planning of a new machine 
so as to assure sufficient space and other 
factors vital to efficient spring usage. It is the 
proved ability of the American Steel & Wire 
Company to properly design springs—and to 
assist in their correct application—that has 
made this source of supply the recognized 


leader. 





























208 South La Salle Street, Chicago 
94 Grove Street, Worcester 
Pacific Coast Distributors: Columbia Steel Company, Russ Bidg., San Francisco 


Photograph of spring coil which has 
failed in service due to over-stress. 
Proper allowance for unavoidable 
variation in commercial wire stock 
would have eliminated the error. 



















AMERICAN STEEL, & WIRE COMPANY 


SUBSIDIARY OF UNITED 


STATES STEEL CORPORATION 
AND ALL PRINCIPAL CITIES 


Empire State Building, New York 
First National Bank Building, Baltimore 
Export Distributors: United States Stee! Products Company, New York 
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ANY 
J 344) 


from 


10,000 R. P.M. 


down to 

. 4R.P. M, Dumore motors are 

. : made in sizes up to %4 H. P. 
In the smaller sizes they are 
available with built-in gear re- 
duction units — gear ratios from 1089:1 to 2%:1 
and gear shaft speeds from 4 to 3.000 R. P. M. Write 
for catalog giving complete data on sixty different 


sizes and types of Dumore Universal Motors. 


THE DUMORE COMPANY, 100 Sixteenth St., Racine, Wis. 


ORE vvvy 


ORS" *: 











Ball Thrust Bearings 





Hardened and Ground Ball 
Thrust Bearings carried in 
stock in a wide range of 
sizes for immediate delivery 


All types and sizes of bearings 
up to 60” in diameter of stan- 
dard or special design in Ball 
Thrust, Roller Thrust, Journal 
Roller, Ball Radial and Ta- 
pered Roller Bearings. Con- 
sult us on your bearing re- 
quirements. Our 36 years of 
varied experience in this field 
often enables us to make sug- 
gestions that effect economies 
in our customers’ designs. 


Write for Catalog 














Write for No. 11 Manual 
on Ball and Roller Bearings, also 12-page booklet on 
Engineering Data on Quill Bearings. 


BANTAM BALL BEARING Co. 
South Bend, Indiana 






OR A MILLION e ci TO 60 


Trade Mark Reg. U.S. Pat. Off. 
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creasing with width. For conditions where th, 
belt is subjected to reverse flexing, such as idler 
pulley or serpentine drives, this class of belt 
| Should not be used for reasons which are op. 
vious. 





Packing Ring Is Simplified 


PIRAL springs and fire or shock rings are 

eliminated by a new type of packing ring 
introduced by American Metallic Packing Co, 
Pittsburgh. Each ring is an individual Casting 
of specially dense iron, and five rings constitute 
the standard installation. As the rings are pro. 
duced carefully they are_ interchangeable 





Regulators Are Adjusted Easily 


FULL range sliding adjustment by which 
the regulator performance can be balanced 


| for any degree of apparatus time lag is incor. 


porated in the new Fulscope recording regu- 
lators for temperature, rate of flow, pressure or 
liquid level, being manufactured by Taylor In- 


Regulation of the 
flow of air pressure 
to a diaphragm 
valve controls re- 
cording regulators 
which govern tem- 
perature, rate of 
flow, pressure or 
liquid level 











strument Cos., Rochester, N. Y. A simple screw- 
driver adjustment on a graduated dial gives 
throttling or on-and-off diaphragm valve action, 
whichever provides the desired type of control. 
The regulator mechanisms and means of adjust- 
ment of all regulators in this line, shown here- 
with, are the same whether for controlling tem- 
perature, pressure, rate of flow or liquid level. 
They differ only in their means of actuation. 
Control of the units is maintained in the con- 
ventional manner by regulating the flow of alr 
pressure to the diaphragm valve in the control 





ling medium line in response to changes in ap 
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paratus under control. 


yice versa without the addition or subtraction 
of parts. An electric chart-driving mechanism 
ig standard equipment. 





Unit Controls Liquid Levels 


ESIGNED to control liquid levels in tanks, | 
condensers, receivers and other vessels, the | 


new unit developed by Swartout Co., 18511 Eu- 
clid avenue, Cleveland, will operate valves at 
any distance up to 300 feet, while the construc- 
tion permits pressures up to 450 pounds. The 


Full ball bearing 
construction 
of stainless steel 
balls and races com- 
bats friction in 
liquid level control 





float chamber of the control, shown herewith. 
is equipped with full ball bearing construction 
of stainless steel balls and races to eliminate 
friction caused by liquid under pressure. The 
operating mechanism is fully enclosed. 





Relay Speeds Crane Lowering 


HE new high speed lowering relay developed 
for cranes by Harnischfeger Corp., Milwau- 
kee, consists of a single-pole, single-throw knife 
switch and a spring-closed contactor below which 


A single - pole, 
Single - throw 
knife switch 
and a= spring- 
closed contac- 
tor are em- 
ployed in high 
speed lowering 
relay 





are a normally opened circuit relay and a stand- 
ard two-pole control circuit relay. This lower- 
ing device, shown in the accompanying illus- 
tration, can be applied to any direct-current mo- 
tor operated crane equipped with series motors 
and dynamic lowering control. The unit is en- 
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Regulator action can 
pe converted quickly from direct to reverse or 


tirely automatic, being controlled only by the| 
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Rapid Abrasive Wear 


As, for example, on this part | 





Insert a Small Piece of 
CARBOLOY Cemented Carbide 
At The Point of Wear .. . 


Carboloy 


Ordinary 
Metal > 





Insert y 


Nottie a 
i ee 





and INCREASE THE 
LIFE OF YOUR PART 
FROM 10 TO 25 TIMES a 


The problem of rapid wear on your machine 
parts can be, in many cases, entirely eliminated 
simply by brazing in a small segment of Car- 
boloy Cemented Carbide at the point of wear. 
Carboloy is extremely hard, rating approxi- 
mately 91 on the Rockwell “‘A”’ scale (“‘C’’ scale 
—no load) ; it is 10 to 25 times more wear resistant 
than ordinary hard metal used on machine parts. 


If one of your problems is to eliminate corrosive 
or abrasive wear at vital points on your 
machine parts, don’t fail to investigate Carboloy 


cemented 


carbide. Complete information on 


request, without obligation. 


CARBOLOY COMPANY, INC. 


2477 E. GRAND BLVD., DETROIT, MICH. 
Chicago Cleveland Newark Philadelphia Pittsburgh 





CARBOLOY 





REG. U. S. PAT. OFF. 


CEMENTED CARBIDE 


SEND COUPON FOR FURTHER INFORMATION 


CARBOLOY CO., INC., 2477 E. Grand Blvd., Detroit, Mich. 


Without obligation furnish full details on use of Carboloy to 
resist wear on machine parts. 











Name Title 
Company 
City State— 


(C0 Sketch enclosed of one of our parts, indicating point of rapid wear 











































A new text covering 
important new material — 


THE DESIGN OF 
MACHINE ELEMENTS 


By V. M. FAIRES 


Professor of Mechanical Engineering 
Agricultural and Mechanical College of Texas 


Professor Faires covers all the fundamentals of machine design 
including an initial review of “strengths’’. His book is unusually 
complete and will make a good reference as well as text. Especial 
points of excellence are: the chapters on gearing, containing ma- 
terial, not previously published in book form, on the latest advances 
in that field; the chapter on journal bearings with its new design 
information; and the chapter on welding which includes an expla- 
nation of the methods of computing stresses in welded joints. For 
the student it can be used either for the long or for the short course, 
and either before or after the study of “‘strengths’’. 


To be published in May Probable Price $4.00 


MACMILLAN New York 























apsustinc BALL RACE 


@ one of hundreds of applications where Laminum . 
shims make it possible to provide quick, accurate 
adjustment . . . Quick because the layers of brass 
peel so easily from the solid laminated shim; 
Accurate because they provide a tolerance of .002 
or .003 in. No miking. No filing. Write for sample. 


[AMINUM, 





LAMINATED SHIM COMPANY, INC. 
2126 Forty -fourth Ave., Long Island City, N. Y. 
227 








weight of the load itself. When the load is 
| heavier than about one-third capacity, the relay 
automatically prevents the speed increase. Wit) 
the device, the lowering speed of a hoist drive is 
increased without reducing the safety factor o 
minimizing the accuracy of control. 








| 
| 
| e 
| Hard-Facing Electrode Introduced 
| PNTENDED for use for building up stee] sur- 
| faces to resist shock and abrasion, the ney 
Wearweld electrode, announced by Lincoln Ele. 
| tric Co., Cleveland, can be used on all steels 
| one than those of the austenitic type. De. 
| posits made with this electrode are air hardep- 
| ing alloy steel with a combination of hardness 
| and toughness. A single layer on mild steel has 
| a hardness of 40 to 45 Rockwell C. Additional] 
| layers will have a hardness of 48 to 52 Rock- 
| well C. On 0.70 carbon steel, a single layer wil] 
| have a hardness of 50 to 55 Rockwell C. 





| 
| Photoelectric Relays Announced 


| TT MPROVED photoelectric relays for general in- 
dustrial use have been announced by West- 
| inghouse Electric & Mfg. Co., East Pittsburgh, 
| Pa. The heavy duty contactor in the new LE 
| relay, shown herewith, interrupts 20 amperes, 

115 volt alternating current noninductive load 


Gas or vacuum 
phototubes can 
be used with 
improved pho- 
toelectric re- 
lays for gen- 
eral industrial 
use 





or 3 amperes, 115 volt direct current. In appli- 


_ cations such as counting, the operating speed 
ranges from 200 to 600 objects per minute, de- 


pending upon the amount of light change avail- 
able and the resistance of the contacts. 

Gas or vacuum phototubes can be used. A 
maximum of flexibility in the design allows 
either ‘‘on” or “off”? operation of the contactor. 
The standard alternating current unit works 02 
any frequency from 25 to 60 cycles, being 
equally sensitive throughout the range. 
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Patent Contracts Insure 
Legal Protection 


(Concluded from Page 32) 


ployer an implied license are based upon an 
implied agreement deduced by the circum- 
stances, and, again, other decisions are based up- 
on estoppel. Under the doctrine of estoppel, the 
moving factor appears to be that the employe 
allows the employer to enlarge his factory, spend 
money on advertising, etc., on a supposition of 
a right in the invention. This may happen to 
such extent that it would be inequitable to per- 
mit the employe to deny the existence of that 
right. Consequently, the law estops the em- 
ploye from claiming that the employer has no 
right to use the invention. Under the doctrine 
of an implied agreement, the same results are 
reached as those reached by estoppel, but by 
diferent reasoning, in that there is an assump- 
tion that a promise exists, for the reason that the 
relationship indicates a tacit intent on the part 
of the employe that the employer may use the 
invention without paying him any royalties. 


Definite Rights Govern 


Aside from the doctrine of estoppel and im- 
plied agreement, the employer is given under 
certain conditions the right to use and vend the 
specific machines made by an employe through 
the provision of a federal statute, which reads, 
“Every person who purchases of the inventor, or 
discoverer, or with his knowledge and consent, 
constructs any newly invented or discovered ma- 
chine, or other patentable article, prior to the 
application by the inventor or discoverer for a 
patent, or who sells or uses one so constructed, 
shall have the right to use and vend to others 
to be used, the specific thing so made or pur- 
chased without liability therefor.”’ 

Note that the statute is not invoked unless the 
purchase or construction of the newly invented 
machine occurs prior to the filing of a patent 
application for the machine. Whether or not 
this statute covers process inventions as well as 
mechanical inventions has never been definitely 
decided, for the reason that a process is neither 
an article nor a thing. It is a series of acts. 

In those cases where the employer has a right 
0an employe’s invention, the courts will compel 


the employe to make an assignment of the in- | 


vention to the employer. However, the courts 
will not compel such assignments where the em- 
bloyer is insolvent or where the employer fails to 
bay the employe his salary. 

_Articles on this and allied subjects published in previous 
sues of MACHINE DESIGN include: 

“Careful Research Obviates Patent Pitfalls.” March. 1933, 
hg Value of Patent Depends upon Efficient Claims,” Aug., 
a Pp. 13; and “Protect Your Right to a Valid Patent!” Nov., 
483, p. 24, all by George V. Woodling. 

“Outstanding Patent Book Revised,” Feb., 1934, p. 23. 

. Patents, Inventions and Design Ingenuity Revitalized 
nder New Deal” (an editorial), March, 1934, p. 36. 
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IN ACCURACY! 


bby sole purpose of any Gauge 
is to give faithfully accurate 
readings. A faulty Gauge is worth- 
less and, what’s more, a real lia- 
bility. That’s why leading manufac- 
turers are turning to Marsh for 
their Gauge equipment. Time has 
proven that the exceptional pre- 
cision methods and better materials 
used in the manufacture of the 
Marsh Line not only assures un- 
failing accuracy but also provides 
lasting efficiency. If your product 
requires Gauges of any type or size 
—mail the coupon below for our 
new catalog showing—the finest 
Gauges built! 


JAS. P. MARSH 


CORPORATION 
Home Office: 
2077 Southport Ave., Chicago 


Sales Offices in principal cities 


tin Canada: The Jas. Morrison 
Brass Mfg. Co., Ltd., Toronto 








































Gentlemen: Kindly send me a copy of your new 
catalog on Marsh Gauges. 


Firm Name 
Address ........ 
ETE a ae eee aoe meee a 


0 Check here if you wish a Marsh 
Engineer to call on you. 


MAIL THIS COUPON TODAY 
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LLOYS (STEEL)—To assist the engineer in the se- 
A lection of the most suitable steel for a certain pur- 
pose, Wyckoff Drawn Steel Co., Ambridge, Pa., has pre- 
pared a wall chart listing S. A. E. steels. Included on the 
chart are hardness tables, relating Rockwell, scleroscope 
and brinell hardness numbers; tables giving weights of 
round, square and hexagon cold-drawn bars; and speci- 
fications for S. A. E. automotive steels, 


ALLOYS (STEEL)—A series of cast nickel-chromium 
alloys made for resisting heat, corrosion or acids and 
available in six different analyses is described in a recent 
bulletin of American Manganese Steel Co., Chicago Heights, 
Ill. The bulletin illustrates applications and gives analysis 
characteristics for each of the alloys. 





BEARINGS—tTwentieth century bearings, full type, 
solid roller, self-contained bearings are announced in a 
recent bulletin of Roller Bearing Co. of America, Trenton, 
N. J. The bulletin gives a description of the bearing and 
includes tables of dimensions and sizes, 





BEARINGS—New Departure Mfg. Co., Bristol, Conn., 
is distributing an exceptionally well-prepared booklet en- 


titled ‘‘Bearings That Simplify Design.’’ This booklet, 
demonstrating the special bearings developed for the axje 
engineer, includes two bearings which are new in design, 
The booklet is published in a limited edition, but copies 
are available to executive engineers in automotive com. 
panies. 


COMPOSITION MATERIALS—Bakelite Corp., Boung 
Brook, N. J., has just issued a 48-page booklet on its 
molding materials which gives a complete description of 
the different types of materials manufactured by the com- 
pany. Included in the booklet are the properties whic 
can be attained in the finished part, methods of produc. 
ing the parts and information on mold designs that should 
be avoided. 


CONTROLS (ELECTRICAL)—Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa., is distributing a folder 
describing its new line of nonreversing magnetic time- 
starters. Designed for the remote control of constant and 
adjustable speed direct current motors in sizes up to 10 
horsepower, 115 volts and 20 horsepower, 230 and 550 
volts, they provide two points of definite magnetic time 
limit acceleration on motors of ten horsepower and be- 
low and three points of acceleration on 15 and 20 horse- 
powey. 


FASTENINGS—Complete information on _  Dardelet 
thread, the theory of the thread, its standardization, man- 
ufacture and application are given in a 216-page thread 
handbook recently issued by Dardelet Threadlock Corp,, 








ALLEN’S adoption of Chrome-Molybdenum Steel has figured as a major factor in bringing the strength of hollow 
screws to a point adequate to the advanced requirements of present usage. Cold-worked and heat-treated by 
Allen processes, the hollow screw of Chrome-Molybdenum shows a 50% increase in tensile strength over Allen 


screws of steels formerly used, with a 25% gain in hardness. No additional cost to our users. » » » 


Try some “Allens” at our expense on any new job that imposes exceptional stresses. Recommended sizes for 


specific uses, with accurate figures on holding power are given in Engineering Data Booklet — free on request. 


THE ALLEN MEG. COMPANY © Harrrorn, Conn. U.S.A. 
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New York, Also included is general data on threaded 
fastenings, as well as a number of tables which are not 
usually found in a single handbook, including propor- 
tions and weights of bolts, nuts and screws, specifications 
for steel and other engineering data, The handbook will 
pe sent free of charge to engineers responsible for design 
requesting it on their company letterhead. 


GEARS—Horsburgh & Scott Co., Cleveland, has pub- 
lished a comprehensive 448-page catalog on gears which 
presents complete lists of all types of gears including 
nearly all numbers of teeth and listing both circular 
pitch and diametral pitch spur gears; latest gear engi- 
neering data, horsepower ratings and tooth loads for each 
gear listed; a complete hob list; a speed reducer engineer- 
ing section, and speed reducer data. 


HEATING UNITS—-Edwin L, Wiegand Co., Pittsburgh, 
has prepared a 56-page file folder on its line of electric 
heating units which includes strip, cartridge, ring, platen, 
immersion and rod types. The folder gives the uses, con- 
struction and characteristics of the units. Temperature 
controls are described, and installation diagrams, wiring 
diagrams and engineering data are given, 


HEATING UNITS—General Electric Co., Schenectady, 
N. Y., is distributing a most complete booklet on its line 
of electric heating units and devices. The booklet, which 
includes a presentation of controls designed for use with 
the units, describes and gives engineering data on cart- 
ridge, strip, calrod and immersion units, and cast-in heat- 





ers, Information is also given on the proper method of 
designing the part to be heated with one of the units. 


MAGNESIUM—tThe uses, properties and fabrication of 
Downmetal, lightest of all structural metals, is presented 
in a new data book prepared by Downmetal division, Dow 
Chemical Co., Midland, Mich. In addition to a complete 
coverage of these phases in consideration of the material, 
the book gives information of fabrication processes, de- 
sign data, physical property tables and sizes and technical 
functions of the structural shapes available. 


MOTORS—tType CR single phase repulsion-start in- 
duction motors are described in a new leaflet of West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa. These 
motors, especially designed for heavy industrial service, 
are available for 110-220 volt, 25-50-60 cycle service in 


sizes from % to 3 horsepower. 


SHAFTS—Cold finished shafting manufactured by 
Union Drawn Steel Co., Massillon, O., and special shaft- 
ing is described in a recent bulletin of the company which 
gives manufacturing standards, physical properties, sur- 
face finish, recommended keyway sizes and similar in- 
formation, 


SHAPES—Complete information on the elements of 
light beams, stanchions and joists is given in a recent 
addition to the Pocket Companion published by Carnegie 


Steel Co., Pittsburgh, Pa. 





ANOTHER LEWELLEN AUTOMATIC VENEER LATHE CONTROL 


No more ‘“‘diminishing returns”? for this veneer 
manufacturer. With the Lewellen Automatic 
Veneer Lathe Control veneer is produced just as 
rapidly at the finish, or core of the log, as at the 
beginning of the cut. Some purchasers report an 
increase of 40% in production without added labor 
cost. He also produces a better quality of veneer 
because of the uniform cutting speed. 

The control is entirely automatic, the spindle speed 
being automatically adjusted to the diameter of 
the log. When desired, the automatic control may 
be cut out by the throw of a switch, and any de- 
sired speed may be obtained by pressing a button. 


When this special condition has passed, the switch 
may be thrown on and the lathe will automatical- 
ly resume the proper speed for the diameter of 
the log. 


THE 


ewellen 





The Lewellen Automatic Veneer Lathe Control 
installed at the Kentucky Veneer Works, Louis- 


ville, Ky. Increased production and improved 
quality of veneer was immediately noticeable. 
**The Lewellen Control has already paid for 
itself”’’ is their verdict. 


MANUFACTURING CO. 


COLUMBUS, INDIANA 


“Tt costs no more to have the best’’ 
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Consult a Specialist 


for Special Pumps 


Brown & Sharpe Pumps solve thou- 
sands of different requirements. We are 
specialists in this field. Often we save 
customers much expense by adapting 
stock parts. Turn over your pump 


problem to us. 


Providence, R. I., 


Brown & Sharpe Pu 


Brown & Sharpe Mfg. ~ 
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Books in Popular Demand 


Inventions, Patents and Trade-Marks 


TI TEGON TOTIGRE cnccesccsesesivcescsssoccocosess 


Book of Stainless Steels 
Edited by Ernest EB. TRUM .........000000 


Procedure Handbook of Arc Welding 


Design and Practice 
Published by Lincoln Electric Co. .... 


Standards and_ Specifications 
Metals and Metal Products 
Compiled by Bureau of Standards .... 


Symposium on Cast Iron 


Prepared by American Society for 
Testing Materials and American 
Foundrymen’s Association ...........00 


Add 15c for postage 


Available from 


MACHINE DESIGN 


$1.50 
for 


$3.00 


Penton Building, Cleveland, Ohio 


336-M.D. 
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BUSINESS ANNOUNCEMENTS 
AND SALES BRIEFS 


REDERICK W. BENSING has been appointed eastern 
sales manager of The C. F. Pease Co., Chicago, with 
offices at 254 Fourth avenue, New York. 


Harold W. Faint is now a member of the sales engi- 
neering staff of Udylite Process Co., Detroit, with head- 
quarters in the Chicago office of the company. 


Charles A. Thomas has been appointed Detroit district 
sales manager of Mahoning Valley Steel Co., Niles, O., 
with offices at 2-228 General Motors building, Detroit. 


Harvey Dietrich, manager of the structural department, 
Joseph T, Ryerson & Sons Inc,., Chicago, has been made 
assistant vice president in charge of operations of the 
structural and special order departments in Chicago. 


Revere Copper & Brass Inc., New York has announced 
the appointments of R. H. Binns, Jr., and S. H. Wilson 
as assistant general sales managers with headquarters in 
the general sales department, New York City building 


New York, 


Ralph G. Caulley has joined the Detroit district sales 
office of Republic Steel Corp., Youngstown, O. Previous- 
ly, for 14 years, Mr. Caulley was associated with Wheel- 
ing Steel Corp., Wheeling, W. Va., the latter half of this 
period in the Detroit district. 


David Adams has been appointed Pittsburgh district 
sales manager of Falk Corp., Milwaukee, succeeding W. O. 
Beyer. Mr. Adams has been with the Falk Corp. for the 
past four years in the sales department at Milwaukee 
Wis., and previously had been with National Malleable 
& Steel Castings Co., Sharon, Pa., and W. A. Riddel Co., 


Bucyrus, O. 


Bundy Tubing Co., manufacturer of welded steel tub- 
ing, has organized a subsidiary known as H. W. Bundy 
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Ine. Officers of the new company are W. W. Anderson, 
president, T. M. Rude, vice president, A. C. Winger, sec- 
retary and treasurer, and H. J. Blair, superintendent. The 
subsidiary organization will take over the commercial 
parts copper-hydrogen-electric-welding production of the 
parent company other than tubing. General offices will be 
maintained at 10951 Hern avenue, Detroit. 


* 2 * 


Orin F. Torborn is now representing Lamson & Sessions 
Bolt Co., of Birmingham, Ala., in Texas and the South- 
west, 


Air Reduction Co. Inc., New York, has exercised its 
option on the balance of the capital stock of Wilson 
Welder & Metals Co., North Bergen, N. J., and thus be- 
comes the first of the oxyacetylene welding companies to 
own a 100 per cent interest in an electric welding organi- 


zation. 
he * 


Gueder, Paeschke & Frey Co., Milwaukee, stamped and 
pressed metal division, has made the following appoint- 
ments of representatives: Arnold L. Nacke, 50 Church 
street, New York, for the metropolitan district; G. 
Douglas Morse, 542 High street, West Medford, Mass., 
for the New England district; and Gustav A. Reinhard, 
1935 Euclid avenue, Cleveland, for the Cleveland district. 


Charles H. Dishman has been appointed district man- 
ager of sales for Granite City Steel Co., Granite City, Ill., 
with offices at 1805 Boatmen’s Bank Building, St. Louis. 
He formerly was in charge of the company’s Kansas City, 
Mo., office. Richard W. Orthwein, formerly in charge 
of the Dallas office, succeeds Mr. Dishman at Kansas City 
with offices at 916 Walnut street. 


Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. Y., has acquired from American Marsden Co., Jersey 
City, N. J., the sole manufacturing and sales rights .in 
the United States of the Marsden locknut, A Marsden 
locknut division has been created at Port Chester for the 
development of the business. C. E. S. Place, formerly 
chief engineer of the Marsden company, now is associated 
with Russell, Burdsall & Ward in connection with the 


new division. 
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YES! IT IS SPLASH PROOF 


This Century Splash Proof Motor, covered 
with wet paper pulp, is really giving Splash 
Proof Service in the King Mill Allied Paper 
Mills at Kalamazoo. . . Look at it—and re- 
member that Century Splash Proof Motors 
are guarded against splashing water, indoors 
or outdoors — ventilated adequately — pro- 
tected by refined grey iron frame and end 
brackets against damage from falling mate- 
rials... Single or Multiple Speed ...1 Horse 
Power and larger. 

CENTURY ELECTRIC COMPANY 
1806 Pine Street ’ y St. Louis, Mo. 


Offices and Stock Points in Principal Cities 





SPLASH PROOF 
Indoors— Outdoors 


MOTORS 
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